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RCA Transmitting Tubes 


Power-lTube Fundamentals 


Power tubes are devices for con- 
trolling the transfer of energy in elec- 
trical circuits. In this respect they are 
similar to rheostats, switches, and other 
circuit-type control devices. Tubes, how- 
ever, permit much more rapid, precise, 
and efficient control of electrical energy 
than mechanically operated devices. 


The transfer of electrical energy 
through a circuit involves control of two 
factors, rate and direction. The rate of 
energy transfer is determined by the 
number of individual electron charges 
moving unidirectionally through the cir- 
cuit in a given interval of time and is 
proportional to the applied voltage. The 
direction in which the electron charges 
move is determined by the polarity of 
the applied voltage. 


Electron charges may be transferred 

through a circuit element by several 
methods. In one method, kinetic energy 
is transferred between adjacent elec- 
trons within the molecular structure of 
a conductor. This method is employed 
in switches, rheostats, and other devices 
which utilize conductive materials as 
control electrodes. Because the currents 
through such devices are controlled by 
mechanical means, the speed with which 
the amount or direction of current can 
be changed is limited by friction and 
inertia. 

In asecond method, individual elec- 
trons are transferred through a low- 
density, nonconductive medium, such as 
a vacuum or a low-pressure gas. This 
method is used in tubes and has the ad- 
vantage that both the rate and the di- 
rection of current flow may be controlled 
by electric fields. Because these fields, 
as well as the electrons, have negligible 

inertia, tubes can effect changes in the 
value and direction of electric current at 
speeds considerably higher than those 


obtainable with mechanically operated 
devices. 


In electrical circuits, control of the 
direction of current flow is necessary 
when the power source produces ac volt- 
ages and currents and the load requires 
a unidirectional current. Tubes which 
are used primarily to control the direc- 
tion of current flow are known as recti- 
fiers. All such tubes, however, are also 
rate-control or rate-limiting devices in 
the sense that they have a finite current- 
carrying capability. 

Rate-control requirements in elec- 
trical circuits range from occasional on- 
off switching to continuous variations 
occurring several billion times per sec- 
ond. Tubes which provide this form of. - 
control are known generically as ampli- 
fiers. Power-tube amplifiers are capable 
of controlling relatively large amounts 
of energy. All triode and multigrid power 
tubes are inherently rectifiers as well as 
amplifiers because they deliver unidirec- 
tional current regardless of the kind of 
energy furnished by the power source. 


Basic Considerations 


In its simplest form, an electron 
tube consists of a cathode (the negative 
electrode) and an anode or plate (the 
positive electrode) in a sealed envelope. 
More complex types may also contain 
one or more additional electrodes. The 
purpose of the cathode is to furnish a 
continuous supply of free electrons; the 
plate collects these electrons. The rate 
at which electrons are collected by the 
plate (the plate current) is determined 
by the number of free electrons available 
and by the polarity and the strength of 
the electric field between the plate and 
cathode. Power tubes and rectifiers are 
usually operated so that the number of 
electrons available is constant. Conse- 


quently, the rate of collection or current 
flow is determined principally by the 
characteristics of the internal electric 
field. 

The internal electric field is estab- 
lished by connection of a source of po- 
tential between the plate and cathode. 
When the plate is at a negative potential 
with respect to the cathode, the internal 
field tends to prevent electrons from 
leaving the vicinity of the cathode, and 
there is no transfer of energy through 
the tube. When the plate is operated at 
a positive potential with respect to the 
cathode, the field causes a movement of 
electrons to the plate. The current 
through the tube is then determined by 
the strength of the field, or the plate 


voltage. 


Vacuum Tubes 


Under normal operating conditions, 
the velocity of the electrons emitted by 
the cathode of a vacuum tube is just suf- 
ficient to insure their release from the 
emitting surface. If no accelerating field 
is applied, these electrons tend to return 
to the cathode when their escape energy 
has been expended. However, the in- 
tense negative field created by new elec- 
trons reaching the emitting surface re- 
pels those previously emitted and they 
accumulate in the space surrounding the 
cathode. This accumulation of electrons 
is called the space charge. 

The approximate distribution of 
the space-charge electrons in the ab- 
sence of an accelerating field is shown in 
Fig. 1. The concentration is greatest in 
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the region nearest the cathode. The gen- 
eral relationship between plate voltage 
(Ep) and plate current (Ip) in a two- 
electrode vacuum tube is shown in Fig. 
2. At very low positive plate voltages 
(region Ep to E,), only the loosely bound 
electrons on the outer surface of the 
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space charge are attracted to the plate, 
and the plate current does not change 
uniformly with equal increments in 
plate voltage. Over a higher range of 
plate voltages (region E; to Ez), the re- 
lation between plate voltage and plate 
current is nearly linear. When operated 
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Fig. 2 


in this region, a two-electrode vacuum 
tube has substantially constant internal 
resistance (called plate resistance, or rp), 
and the plate current follows the normal 
Ohm/’s-Law relationship. 


At plate voltages higher than Eo, an 
increase in plate voltage does not pro- 
duce a proportional increase in plate 
current because practically the full emis- 
sion capabilities of the cathode are being 
utilized. The voltage at which essentially 
all of the electrons emitted by the 
cathode are collected by the plate is 
known as the saturation voltage and is 
indicated in Fig. 2 by Es. 

Two-electrode vacuum tubes are 
extremely useful as power rectifiers. Be- 
cause they are entirely nonmechanical 
in operation, they can be used over a 
wide range of frequencies. They can 
operate at both very high and very low 
temperatures, and can be designed to 
withstand very high inverse voltages. 
The substantially linear relationship be- 
tween plate voltage and plate current in 
such tubes is also useful as a means of 
obtaining virtually distortionless rectifi- 
cation (detection) of radio signals. 


Like all rectifiers, the two-electrode 
vacuum tube is a special form of switch- 
ing device and, therefore, does not pro- 
vide any power gain. However, the con- 
trol of circuit currents by means of elec- 
tric fields can be extended to include 
amplification, oscillation, and other func- 
tions involving actual power gains by 


the addition of a third electrode called a 
grid between cathode and plate. When 
the grid is placed relatively near the 
cathode, the application of small volt- 
ages to the grid can produce the same 
change in the internal field, and thus in 
the plate current, as large changes in 
plate voltage. Large amounts of plate- 
circuit power can thus be controlled 
with relatively little energy. Special con- 
trol characteristics may be obtained by 
the use of two or more grids or control 
electrodes in a tube. The construction 
and characteristics of the principal types 
of multi-electrode tubes in general use 
are described in detail later in this sec- 
tion. 


Electrons accelerated by even mod- 
erately high plate voltages may acquire 
enough kinetic energy so that they dis- 
lodge equal or greater numbers of elec- 
trons when they strike the plate. Emis- 
sion produced in this manner is known 
as secondary emission. 


Like primary electrons, secondary 
electrons are attracted to a positive elec- 
trode in the tube. In a two-electrode 
tube, they return to the plate and their 
only effect is to produce a weak negative 
field similar to a space charge which 
tends to repel some of the primary elec- 
trons approaching the plate. Although 
an increase in plate voltage beyond the 
saturation value does not increase the 
plate current of a tube, it produces a 
proportional increase in the velocity 
with which electrons move to the plate, 
and thus increases secondary emission. 


Although secondary emission is fre- 
quently employed in special multi-elec- 
trode tubes, it may produce effects 
which interfere with normal operation 
of power-tube amplifiers. These effects 
and the methods used to overcome them 
are discussed in detail later in this sec- 
tion. 


Gas Tubes 


In a vacuum tube, space charge in- 
hibits the release of electrons from the 
cathode, and thus limits the plate cur- 
rent at low and moderate plate voltages. 
Although the space-charge effect may be 
reduced by a reduction in the spacing 
between plate and cathode, it cannot be 
entirely eliminated by this method. The 
negative space charge can be neutralized, 
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however, by other methods—for exam- 
ple, by the introduction of a controlled 
amount of mercury vapor or inert gas 
in the tube. 


When a gas is present in a two- 
electrode tube, free electrons in the gas 
are attracted to the positive anode and 
add to the anode current. Positive ions 
created continuously by collisions be- 
tween gas atoms and the free electrons 
neutralize the space charge so that large 
currents may be drawn at low anode 
voltages. In addition, the space-charge 
neutralization effectively increases the 
thermal efficiency of the cathode. These 
advantages make gas tubes particularly 
suitable for use as power rectifiers. The 
use of gas tubes, however, requires pre- 
cautions in circuit design, physical in- 
stallation, and operation which are not 
necessary with vacuum tubes. These ad- 
ditional requirements are discussed in 
the Rectifier Considerations Section. 


Generic Tube Types 


7 In tube terminology, generic type 
names such as “diode,” ‘“‘triode,”’ 
“tetrode,”’ and “‘pentode’”’ indicate the 
number of electrodes directly associated 
with the emission, control, or collection 
of electrons. Auxiliary elements such as 
heaters, internal shields, or metal-enve- 
lope shields, even when provided with 
separate electrical connections and 
shown in the tube symbol, are not 
counted in establishing generic-type 
classifications. 


Diodes 


The diode types listed in this Man- 
ual are used principally as rectifiers in 
equipment for converting low-frequency 
alternating current from commercial 
power lines or local sources to direct cur- 
rent. 


Tubes which contain a single diode 
unit, such as the 836 or 866-A, are known 
as half-wave rectifiers because they are 
capable of conducting current during 
only one half of each ac cycle. Tubes 
which contain two diode units, such as 
the 5R4-GY, are called full-wave recti- 
fiers because they can be connected so 
as to conduct current during both halves 
of each ac cycle. Fig. 3 shows graphical 
symbols for a filament-type half-wave 


rectifier and a heater-cathode-type full- 
wave rectifier. 


Gas rectifiers have a very small in- 
ternal voltage drop which is practically 
independent of load current and are, 
therefore, desirable for applications re- 
quiring relatively constant output volt- 
age with varying loads. In mercury- 
vapor types, and to a smaller degree in 
inert-gas types, the voltage drop is af- 
fected by bulb temperature. Control of 
bulb temperature and other special con- 
siderations involved in the operation of 
gas rectifier tubes are discussed in the 
Rectifier Considerations Section. 


In a vacuum rectifier, the internal 
voltage drop is approximately pro- 
portional to the load current. Conse- 
quently, rectifiers of this type, such as 
the 5R4-GY, 836, and 1616, do not pro- 
vide as good regulation of output volt- 
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age as gas types in applications involv- 
ing varying load currents. Vacuum 
rectifiers, however, are not affected by 
ambient temperature and do not require 
special installation and circuit consider- 
ations. Certain heater-cathode-type vac- 
uum rectifiers, such as the 836, have 
very low internal resistance and are 
capable of providing voltage regulation 
almost as good as that obtainable with 
gas types. 


Triodes 


In triodes, or three-electrode tubes, 
an auxiliary control electrode, called a 
grid, is placed between the cathode and 
the plate, as shown in Fig. 4. The grid 
is usually a cylindrical or oval-shaped 
spiral of fine wire surrounding the cath- 
ode, although wire-mesh and grating- 
type grids may also be used. 


Because of its open construction, 
the grid does not appreciably obstruct 
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the movement of electrons from cathode 
to plate. When the grid is made positive 
or negative with respect to the cathode, 
however, its electric field can increase or 
decrease the rate of electron flow. This 
effect makes it possible for a triode to be 
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used as an amplifier. In a typical ampli- 
fier circuit, such as that shown in Fig. 5, 
the energy required to attract electrons 
to the plate is obtained from a high- 
voltage de plate supply and the elec- 
trical impulse to be amplified, the in- 
put signal, is applied between grid and 
cathode. Because the plate current of 
the tube flows through the load, varia- 
tion of the grid-cathode voltage causes 
the de power drawn from the plate sup- 
ply to appear as ac power in the load. 
The power required by the grid for com- 
plete control is ordinarily only a fraction 
of the power developed in the load cir- 
cuit. The ac power in the load circuit is 
always less than 100 per cent of the de 
input power, however, because some 
power is dissipated at the plate of the 
tube and in the resistance of the load 
circuit. In addition to their use as audio- 
frequency and radio-frequency ampli- 
fiers, power triodes may be used in suit- 
able circuit arrangements for oscillation, 
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frequency multiplication, modulation, 
and various special purposes. 


The plate, cathode, and other elec- 
trodes of a tube form an electrostatic 
system, each electrode acting as one 
plate of a small capacitor. In a triode, 


capacitances exist between grid and 
cathode, grid and plate, and plate and 
eathode, as shown in Fig. 6. Although 
these interelectrode capacitances do not 
have values of more than a few micro- 
microfarads, they may have substantial 
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effects on tube operation, especially at 
radio frequencies. For example, the 
grid-plate capacitance, Cgp, provides an 
internal path between the output and 
input circuits. When a triode is used as 
an amplifier at radio frequencies, suffi- 


‘cient energy may be fed back through 


this path to cause uncontrolled regener- 
ation or oscillation. Although this type 
of internal feedback is frequently em- 
ployed in oscillator circuits, it is unde- 
sirable in amplifier applications. Triode 
radio-frequency amplifiers, therefore, re- 
quire either special circuit arrangements 
or the use of a feedback-cancelling tech- 
nique known as neutralization. These 
special considerations are discussed at 
length in the Power-Tube Applications 
Section. 
Tetrodes 


Internal feedback between plate 
and grid, and the resulting need for neu- 
tralization in triode radio-frequency am- 
plifiers, can be minimized by incorpora- 
tion of a second grid (the screen grid) 
between the grid No.1 (the control grid) 
and the plate, as shown in Fig. 7. Tubes 
which employ a grid No.2 or screen grid, 
cathode, control grid, and plate are 
known generically as tetrodes. 


When a tetrode is used as an ampli- 
fier, the screen grid is operated at a fixed 
positive potential (usually somewhat 
lower than the plate voltage), and is by- 
passed to the cathode through a capaci- 
tor having a very low impedance at the 
operating frequency. This capacitor di- 
verts signal-frequency alternating cur- 
rents from the screen grid to ground, and 
effectively short-circuits the capacitive 


feedback path between plate and control 
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grid. The screen grid acts as an electro- 
static shield between the control grid 
and the plate, and reduces the grid- 
plate capacitance to such a small value 
that internal feedback is usually negligi- 
ble over the range of frequencies for 
which the tube is designed. 


Because the screen grid is operated 
at a positive potential with respect to 
the cathode, it collects a substantial 
number of the available electrons and, 
therefore, reduces the plate current 
which can flow at a given plate voltage. 
The addition of a screen grid thus in- 
creases the internal resistance or plate 
resistance of a tube. However, it also 
gives the grid No.1 a greater degree of 
control over the plate resistance, and 
thus increases the voltage-amplification 
factor. 


The voltage at which the screen 
grid is operated has a substantial effect 
on the plate current of a tetrode. This 
characteristic makes it practicable to 
control the gain of a tetrode by varia- 
tion of the de screen-grid potential, or 
to modulate the tube output econom- 
ically by the application of signal volt- 
age to the screen grid, as well as to the 
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control grid. It is usually necessary, 
therefore, to remove ripple and other 
fluctuations from the screen-grid supply 
voltage to prevent undesired modula- 
tion of the tube output. 


Because the use of a grid No.2 or 
screen grid reduces internal coupling be- 
tween the output and input circuits, 
tetrodes can furnish a high degree of 
stable amplification in relatively simple 
circuits. Some residual grid-plate capaci- 
tance is unavoidable, however, and in- 
ternal feedback may be a problem. The 
amount of internal feedback that can be 
tolerated in any amplifier tube depends 
on the frequency at which the tube is 


operated, the effective gain of the stage, 
the characteristics of the tube input and 
output circuits, and the mechanical lay- 
out employed. Because of their high 
power sensitivity, tetrodes used in rf ap- 
plications generally require shielding 
from external fields and careful circuit 
layout to minimize external feedback 
between the input and output circuits 
of the tubes. In certain amplifier appli- 
cations involving high radio frequencies 
and high stage gains, tetrodes, as well as 
triodes, may require neutralization. Fur- 
ther information on this subject is given 
in the Power-Tube Circuit-Design Con- 
siderations Section. 


If the negative excursion of the out- 
put signal swings the plate to a voltage 
less positive than that of the screen grid, 
electrons moving from the screen grid to 
the plate tend to reverse their direction 
and return to the screen grid. The result- 
ing decrease in plate current causes a 
corresponding rise in plate voltage, which 
terminates the negative swing of the 
output signal before it completes a full 
excursion. This effect, which tends to 
reduce the power output of a tetrode 
below that obtainable from a triode hav- 
ing equivalent plate-input rating, is em- 
phasized considerably when there is 
secondary emission from the plate. 


The loss of a portion of the output 
energy which occurs in a tetrode under 
these conditions reduces the power- 
handling capabilities of the tube, and 
causes serious distortion of the signal 
waveform. The output of the tube, 
therefore, contains harmonics of the sig- 
nal frequency and other spurious fre- 
quencies which may cause considerable 
interference to communications service. 
Such distortion may also be highly ob- 
jectionable to the ear or to the eye when 
a tetrode is used as an audio or video 
amplifier. Although this effect can be 
minimized by reducing the amplitude 
of the plate-voltage swing so that the 
plate voltage never swings negative with 
respect to the screen-grid voltage, this 
expedient imposes further limitations on 
the tube output. 


The abrupt rise in the plate voltage 
of a tetrode caused by the reversal of 
electron flow tends to draw both primary 
and secondary electrons back to the 
plate. Collection of these electrons then 
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makes the plate less positive than the 
screen grid so that the tube current tends 
to reverse again. This interchange of 
electrons between plate and screen grid, 
called dynatron action, may continue 
for several cycles, and is equivalent to 
an oscillatory current. Although dyna- 
tron action forms the basis of certain 
tetrode oscillator circuits, it is highly 
objectionable when a tube is used solely 
as an amplifier. 


Pentodes 


The limitation imposed on the plate- 
voltage swing of a tetrode by “‘dynatron 
action”’ can be overcome by the use of a 
grid No.3, or suppressor grid, between 
the screen grid (grid No.2) and the plate, 
as shown in Fig. 8. Tubes which employ 
five-electrode structures of this type are 
called pentodes. 


When a pentode is used as an ampli- 
fier, the grid No.3 or suppressor grid is 
generally operated at a fixed negative 
potential with respect to both the screen 
grid and the plate and thus establishes a 
negative electrostatic field betweenthem. 
Although this field is not strong enough 
to prevent the desired movement of high- 
velocity primary electrons from screen 
grid to plate, it effectively prevents both 
primary and secondary electrons from 
flowing backward to thescreen grid. Con- 
sequently, the plate voltage of a pentode 
may swing negative with respect to the 
screen-grid voltage without the loss of 
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output power and the waveform distor- 
tion that occur under the same condi- 
tions in a tetrode. 


The grid No.3 or suppressor grid 
may be connected internally to the cath- 
ode, asin the 1613, so that it is automati- 
cally maintained at a negative potential 
with respect to the plate and screen grid. 
In most power pentodes, however, the 
suppressor grid is an independent elec- 


trode which can either be connected ex- 
ternally to the cathode or operated at a 
positive or negative potential with re- 
spect to the cathode to meet various 
application requirements. The use of an 
independent suppressor grid permits the 
introduction of an auxiliary signal or 
control voltage into the tube circuit. Al- 
though the screen grid can also be used 
for this purpose, a suppressor grid is gen- 
erally a more effective control electrode 
becauseit requires much lesssignal power 
for full modulation of the tube output. 
In addition, the shielding action of the 
screen grid minimizes undesirable cou- 
pling between the suppressor grid and 
the control grid when signals are applied 
simultaneously to these electrodes. 


Beam Power Tubes 


The power-handling ability of a tet- 
rode or pentode is limited to some extent 
because some of the available electrons 
are collected by the screen grid and, 
therefore, do not contribute to the plate 
current. In beam power tubes, however, 
the lateral wires of the screen grid are 
aligned with the control-grid wires to 
direct the flow of electrons through the 
screen grid to the plate. A sectional view 
of a typical beam power tube is shown 
in Fig. 9. As indicated by the dashed 
lines in the figure, the stream of electrons 
is divided into sheets or ‘“‘beams”’ which 
tend to pass between the wires of the 
screen grid. Because relatively few elec- 
trons impinge on the screen grid, a sub- 
stantial portion of the electron energy 
that would otherwise be absorbed by 
the screen grid and dissipated as heat is 
diverted to the plate, where it can be 
converted into useful output power. 


In beam power tubes of the type 
illustrated in Fig. 9, dynatron action and 
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other undesirable effects of secondary 
emission from the plate can be mini- 
mized by spacing the electrodes so that 
a space-charge effect is created in the 
heavily shaded region. The negative elec- 
trostatic field produced by the dense 
concentration of electrons in this region 
blocks the escape of secondary electrons 
from the plate. 
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In parallel-plane beam power tubes, 
stray secondary electrons may be pre- 
vented from reaching the screen grid by 
paths outside the effective field of the 
space charge by the incorporation of 
special beam-confining electrodes opera- 
ted at cathode potential. 


In general, pentodes and beam power 
tubes have higher power sensitivity than 
other generic types, i.e., they require 
very little driving power in relation to 
obtainable power output. Theuse of beam 
power tubes in multi-stage equipment, 
therefore, minimizes thenumber of stages 
required to obtain a specific power gain. 

These tube types are especially use- 
ful as buffer-amplifier tubes, final-am- 
plifier tubes, and frequency-multiplier 
tubes in transmitters and other types of 
radio-frequency power equipment. Beam 
power tubes are also widely used as audio- 
frequency power-amplifier tubes and 
modulator tubes, and in certain types of 
oscillator circuits. 


Construction and Materials 


Although power tubes may vary 
widely with respect to physical form, 
size, and terminal arrangement, they 
utilize two general forms of plate con- 
struction. In internal-plate construction, 
the plate is completely enclosed within 
the glass envelope, and electrical con- 
nection is made to a cap on the envelope 
or to a base pin, as shown in Fig. 10 (a). 
In external-plate construction, the plate 
electrode usually forms part of the tube 
envelope, so that the outer surface of the 
plate is exposed, as shown in Fig. 10 (b). 
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Generally, internal-plate tubes re- 
quire either natural convection cooling 
or forced-air eooling. Because the heat 
from the plate must first radiate to the 
envelope before it is dissipated, the power 
handling capability of such tubes is lim- 
ited. External-plate types have a greater 
cooling efficiency because the heat from 
the plate can be directly dissipated by 
various methods of cooling. In some 
tubes, a radiator is attached directly to 
the plate to increase the area of the cool- 
ing surface. Other external-plate tubes 
use conduction or liquid cooling to im- 
prove heat dissipation and increase power 
handling capability. 

Most RCA external-platetubes have 
a cylindrical type of construction which 
provides the following advantages. Short 
effective heat paths from the control grid 
and screen grid result in cooler operation 
and, consequently, in lower grid emis- 
sion. The larger plate of a cylindrical tube 
provides greater heat dissipation, and 
the compact cathode requires less heater 
power. In addition, uniform thermal] ex- 
pansion of the electrodes results in con- 


stant interelectrode spacing over a wide 
range of temperatures. 


Cathodes 


The most efficient practical cath- 
odes for power tubes utilize thermionic 
emission. Because such emission varies 
exponentially with temperature, a power- 
tube cathode must be operated at a con- 
stant temperature if substantial varia- 
tions in emission are to be avoided. Be- 
cause of the practical difficulties involved 
in measuring the cathode temperature 
of a tube, proper operating conditions 
are usually expressed in terms of a spe- 
cific voltage and a specific current. Spe- 
cific values of heating voltage and cur- 
rent for each tube type are given in the 
Tube Types Section. 


A directly heated cathode, or fila- 
mentary cathode, is a metallic conduc- 
tor drawn into wire or ribbon form, as 
shown in Fig. 11. The conductor is heated 
to emitting temperature by its own re- 
sistance to a flow of electric current. 
Emission may be obtained either from 
the conductor itself or from a coating of 
thermoemissive material bonded to its 
surface. Filamentary cathodes have the 
basic advantages of mechanical simplic- 
ity, high emission efficiency, and rapid 
heating. A single continuous filament 
can be wound or folded to provide uni- 
form emission distribution over large 
areas, or to expose a minimum of surface 
to destructive positive-ion bombard- 
ment. Because of their high efficiency 
and quick heating, filamentary cathodes 
are especially suitable for portable and 
mobile equipment, in which economy of 
operating power is an important con- 
sideration. 


Early filamentary cathodes were made 
of pure tungsten, a dense, tough metal 
having an extremely high melting point. 
Because tungsten must be heated to very 
high temperatures to emit electrons in 
useful quantities, such filaments require 
considerable electrical power for excita- 
tion. Much higher emission efficiencies 
can be obtained with thoriated-tungsten 
filaments, which are drawn from tung- 
stenslugsimpregnated with thoria (thori- 
um oxide). During tube processing, some 
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of the thorium oxide is driven to the 
surface of the filament and reduced to 
pure metallic thorium, which emits use- 
ful quantities of electrons when heated 
to a relatively low temperature. This 
surface thorium evaporates during tube 
operation, but is continuously replen- 
ished from the internal supply of thori- 
um oxide. 


Filamentary cathodes may also be 
made of inexpensive nickel alloys, rather 
than highly refractory metals, and coated 
with “alkaline-earth”’ oxides, which emit 
electrons freely at much lower tempera- 
tures than either pure tungsten or thori- 
ated tungsten. The coating is applied to 
the filament in the form of a carbonate 
of the basic element (generally barium 
carbonate or a mixture of barium, calci- 
um, and strontium carbonates), and is 
converted to the highly emissive oxide 
form during tube processing. Oxide- 
coated filaments are especially suitable 
for use in gas rectifiers, which require 
low-temperature cathodes capable of de- 
livering high emission currents and with- 
standing intense positive-ion bombard- 
ment. Quick-heating filaments of spe- 
cially constructed low-conductivity ma- 
terials are incorporated in certain tube 
types designed for use in mobile and 
emergency-communications equipment. 
Tubes such as the 4604 are ready for full 
operation one second after the filament 
is turned on. 


An indirectly heated cathode, or 
heater-cathode, is a hollow metal cylin- 
der or sleeve having a coating of thermo- 
emissive material bonded to its outer 
surface, as shown in Fig. 12. The cath- 
ode is heated by radiation from a metal 
filament, called the heater, which is 
mounted inside the sleeve. The cathode 
sleeve is usually electrically insulated 
from the heater. The emissive material 
employed is generally the same as that 
used on coated filamentary cathodes and 
operates at substantially the same tem- 
perature. 


The electrical insulation between 
the heating and emitting elements in a 
heater-cathode provides several advan- 
tages from the standpoints of tube opera- 
tion and circuit design. Because the cur- 
rent through the heater wire produces 
no voltage drop inits associated cathode, 
all points of the emitting surface are at 
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the same de potential with respect to 
the other electrodes of the tube. Because 
of this feature, this type of cathode is 
often called a unipotential cathode. 
The emission is substantially uniform 
over the entire cathode. An indirectly 
heated cathode may generally be oper- 
ated at a fixed or variable potential of 
either polarity with respect to its heater, 
provided this potential does not exceed 
the maximum heater-cathode-voltage 
rating of the tube. 


The heater of a heater-cathode is 
usually a folded or helically wound fila- 
ment of very fine tungsten or tungsten- 
alloy wire. The actual form of a heater 
is determined by the application require- 
ments of the tube, the amount of insula- 
tion required between heater and cath- 
ode, and the internal dimensions of the 
cathode sleeve. A refractory metal is re- 
quired because the heater has very small 
effective area and, therefore, must be 
operated at a high temperature to sup- 
ply the thermal energy required by the 
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cathode. The insulation must be capable 
of withstanding these high temperatures 
and, in addition, must possess sufficient 
flexibility to accommodate bends of very 
small radius because the heaters must 
be folded or wound into forms compact 
enough to fit inside the cathode sleeve. 
The insulation generally used is alumi- 
num oxide, or a similar material known 
commercially as “‘alundum.” The insula- 
tion is first applied to the heater as a 
suspension of fine particles in a nitro- 
cellulose binder, and is then sintered in- 
to a solid coating by operation of the 
heater for a carefully controlled period 
of time at a temperature slightly above 
its normal operating value. 

One of the newer developments in 
cathode fabrication is the nickel-matrix 
cathode. A band of extremely fine pure- 


nickel powder is sintered on the cathode 
sleeve at a temperature of 1200 degrees 
centigrade to form a sponge-like nickel 
matrix in the active area. After vacuum 
firing to ensure purity, the nickel matrix 
is impregnated with a barium-stronti- 
um coating. The resulting cathode is free 
from arcing caused by cathode peeling, 
is resistant to ion bombardment, and has 
a reservoir of emissive material which 
prolongs operating life. This type of cath- 
ode is especially suitable for tubes used 
in rf applications, hard-tube modulator 
applications, and applications requiring 
ruggedized types. Although the cathode 
requires slightly greater heater power, 
the use of barium-strontium oxide as the 
emissive coating permits operation at 
the relatively low cathode temperature 
of 830 degrees centigrade. 


Heater-cathodes have excellent ri- 
gidity and dimensional stability, and 
permit the use of simpler, more com- 
pact, and more rugged electrode struc- 
tures. They can also be placed very close 
to other tube electrodes, and thus make 
possible the reduction of internal losses 
caused by space-charge effects and elec- 
tron transit time. Because tubes using 
these cathodes can usually be operated 
in any position, the equipment designer 
has greater freedom in locating tubes 
and components to provide maximum 
circuit efficiency or accessibility. 


Plates 


Plates or anodes of power tubes are 
designed to collect as many as possible 
of the electrons made available by the 
cathode. They must also be capable of 
dissipating heat. Typical plate designs 
are shown in Fig. 18. The plates shown 
at (a) and (b) are typical types used in 
tubes having internal-plate construction. 
Figs. 13 (c) and (d) are typical types of 
external plates having integral radiators. 
Fig. 13 (e) shows an external plate of the 
type used in conduction-cooled tubes. 

The plate at (a) is simple and ex- 
tremely rugged. Plates of this type are 
used principally in low- and medium- 
frequency power tubes such as the 810 
and 813. 

The plate shown at (b) has radial 
fins to provide increased heat-radiating 
surface without appreciably increasing 
the capacitances between the plate and 


12 


RCA Transmitting Tubes 


other electrodes. Plates of this type are 
used in tubes such as the 826. 


site tS 

TW 

= NY) 

. S, 


Fig. 13 


The radiator design shown at (c) 
makes it possible to obtain substantial 
heat dissipation from plates of limited 
area by the use of forced-air cooling. 
Two variations of this design are used to 
increase cooling efficiency, one type has 
solid radial fins and the other has lou- 
vered axial fins. 


The radiator design shown at (d) 
makes possible a simplified arrangement 
in which forced air flows in a direction 
transverse to the major axis of the radi- 
ator. This type of plate is used in tubes 
such as the 8121. 


The plateshown at (e) hasanintegral 
aluminum-alloy conduction cylinder 
from the plate to the tube surface. The 
cylinder is treated to prevent diffusion 
welding of the conduction cylinder to 
the clamping surface of the conduction 
cooling system during high-temperature 
operation. A typical conduction-cooled 
tube having this type of plate is the 7844. 


Internal platesmay bemade of many 


materials, depending on the tube require- 
ments. Nickel is often used for the plates 
of power tubes which operate at moder- 
ate temperatures becauseit can beformed 
readily into complex shapes and has the 
advantage of light weight, so that elabo- 
rate support structures are not needed. 
The heat-radiating ability of nickel 
plates can be substantially improved by 
means of a surface treatment called 
“carbonizing,”’ in which a closely ad- 
hering layer of amorphous carbon is de- 
posited on the surface of the nickel. 


The thermal advantage of nickel is 
combined with high mechanical strength 
in a comparatively new material de- 
veloped for the plates of small power 
tubes, which can be roughly described as 
carbonized nickel-plated steel. 


Pure copper is now used extensively 
in external-plate designs for tubes in var- 
jous power ranges and physical sizes. In 
tubes of this type, the copper plate forms 
part of the envelope, and forced-air or 
water cooling is used to maintain the 
temperatures of the copper and of the 
seal at safe values. With the aid of these 
cooling methods, tubes of relatively small 
physical size can handle very large 
amounts of power. 


Other metals used for tube plates 
includematerialssuchastungsten,molyb- 
denum, tantalum, and graphite. Zir- 
conium is sometimes applied as a coat- 
ing. The use of graphite, tantalum, or 
zirconium provides ‘‘getter’’action which 
helps to maintain a high vacuum within 
a tube by cleaning up residual gases or 
those which may be given off by parts 
of the tube during operation. Graphite 
and molybdenum are usually subjected 
to some form of surface treatment during 
processing to improve their thermal 
efficiency. 


Grids 


The grids of internal-plate types 
are generally constructed of individual 
wires arranged in parallel and welded to 
siderods, or of a single wire wound in 
spiral form and swaged to the siderods, 
or of a cage formed of individual rods. 

In many external-plate beam power 
tubes, such as the compact ceramic-metal 
cermolox line of beam-power tubes, the 
grid cages are formed from concentric 
cylindrical metal blanks which are brazed 
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together at the proper spacing for the 
control andscreen electrodes. The blanks 
are then cut simultaneously to form pre- 
cision-aligned grids by an electrical-dis- 
charge machining process. Fig. 14 shows 
some of the typical grid structures used 
in beam power tubes. 


Tube grids may be made of pure 
metals such as tungsten, molybdenum, 
or tantalum, of various alloys of tungsten 
and molybdenum, or of a nickel-manga- 
nese alloy. Because of its physical posi- 
tion between the cathode and the plate, 


the grid is subjected to heat radiated 
from both of these electrodes, and, if gas 
is present in the tube, may also undergo 
heavy positive-ion bombardment. As a 
result, the grid may emit primary elec- 
trons. Its tendency to emit electrons is 
further increased if it becomes contami- 
nated with emissive material evaporated 
from the cathode. The grids are often 
coated with gold or platinum to reduce 
the possibility of primary emission. 

Because power tubes are often oper- 
ated under conditions in which the grid 
is driven positive with respect to the 
cathode, the grid can attract electrons 
which may possess sufficient kinetic en- 
ergy to liberate large numbers of second- 
ary electrons from the grid. A carbon 
coating is sometimes applied to the grid 
to reduce its tendency to secondary 
emission. 


Getters 


A chemical ‘‘getter’’ is often used in 
electron tubes to absorb residual gases. 
The getter is usually a mixture of barium 
oxide and a reducing agent which frees 
the barium when the getter is “flashed.” 
The getter material is usually concen- 
trated in a small capsule, ribbon, or 
“tab,” and is ‘‘flashed’”’ or vaporized 
after the tube is sealed off. This tab is 
installed in the tube far enough from the 


main electrode structure to assure that 
the getter will not be flashed by the heat 
developed during the exhaust process, 
and that getter material will not be 
deposited on the tube electrodes during 
flashing. 


Envelopes 


Many small- and medium-sized low- 
frequency power tubes having internal- 
plate construction use simple cylindrical 
soft-glass envelopes and have the low- 
voltage electrode leads brought out 
through the base. “‘Hard’’ glasses of the 
borosilicate type are used for the envel- 
opes of many medium- and high-power 
radiation-cooled tubes, particularly 
where compact construction is necessary 
to meet electrical-design requirements or 
equipment-space limitations. These 
glasses have relatively high softening 
temperatures, low rates of expansion, 
high electrical resistance, and excellent 
resistance to abrasion and “‘weathering.”’ 


Aside from the insulating materials 
employed in envelopes and bases, insula- 
tion is used in tube construction for elec- 
trode spacers. Spacers must be made of 
material which is unaffected by heat and 
ean be formed with extreme accuracy. 
In small, glass-bulb type, low-power 
tubes, spacers are generally disks or wa- 
fers of high-quality mica; in larger tubes, 
they are usually bars or cross-arms of a 
low-loss refractory insulating material. 


In many cases, insulating spacers 
are also used for centering the electrode 
assembly within the envelope. The mica 
wafers used for this purpose in smaller 
tubes sometimes incorporate special 
structural features which absorb vibra- 
tion and mechanical shocks transmitted 
through theenvelope. Refractory spacers 
are usually equipped with shock-absorb- 
ing metal springs at the points of con- 
tact with the envelope. However, insome 
power tubes, the cage grids have a canti- 
lever design which eliminates the need 
for such insulating spacers and results 
in a simplified construction using fewer 
parts. 


In some high-power tubes and tubes 
designed for operation at very-high and 
ultra-high frequencies, parts of the elec- 
trode structure are utilized in the tube 
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envelope. For example, in metal-glass 
types such as the 6161, the metal sec- 
tions of the envelopes, which are exten- 
sions of the internal electrodes, provide 
convenient terminal connections, espec- 
ially in cavity-type circuits. The inter- 
mediate glass sections provide the re- 
quired interelectrode spacing and insu- 
lation. 


As a result of new processing tech- 
niques, high-alumina ceramic is now 
widely used in tube envelopes and 
spacers. The flat surfaces of the ceramic 
spacers can be economically ground and 
metalized for use in the assembly of the 
metal parts. In the metalizing process, a 
finely divided molybdenum powder sus- 
pended in a binder s applied to the 
spacer by an adaptation of the silk- 
screen printing process and sintered on- 
to the surface. The spacers are then 
nickel plated to improve the wetting ac- 
tion during brazing. Metalized spacers 
can be used as part of the tube envelope. 


This type of envelope structure per- 
mits realization of good tube efficiency 
at ultra-high frequencies by the virtual 
elimination of objectionable lead reac- 
tances and losses in internal insulation. 
The metal sections of these envelopes 
are also used as electrode terminals, 
mounting facilities, heat-radiating sur- 
faces, and often interelectrode shields. 
Pure copper is used for most of these 
envelope sections. because of its high 
thermal and electrical conductivity and 
its high ductility, which readily permits 
the fabrication of special shapes. 


In several ceramic-metal tubes, the 
plate sections of the envelopes are fitted 
with special radiators which make it 
possible to obtain substantially increased 
heat dissipation by the use of forced-air 
cooling and thus permit the use of rela- 
tively small tubes in high-power circuits. 
The grid-No.2 or screen-grid sections of 
the envelopes of some ultra-high-fre- 
quency metal-glass tubes provide exter- 
nal shielding between the grid-No.1 and 
plate sections. In the 7552 and other 
“‘pencil’’-type tubes, the flange-type grid 
sections of the envelopes act as shields 
between the plate and cathode sections 


and thus minimize feedback when these 
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tubes are used as amplifiers in ultra- 
high-frequency cathode-drive circuits. 


Power-Tlube Applications 


The power tubes listed in this Man- 
ual represent the RCA types most fre- 
quently used in transmitters and other 
radio-frequency (rf) power equipment 
operating at power-input levels up to 
approximately 4 kilowatts and at fre- 
quencies up to approximately 3000 meg- 
acycles per second. These tubes may in 
general be used as audio-frequency (af) 
or video-frequency power amplifiers or 
modulators, as modulated or unmodu- 
lated rf power amplifiers, as frequency 
multipliers, or as oscillators. The variety 
of designs represented includes types 
suitable for use in practically all forms 
of communications and industrial or 
scientific service. 


Amplification 


Although power-tube applications 
may involve different circuit arrange- 
ments and operating conditions, they 
may all be considered forms of amplifier 
service in which the control voltage is 
applied between the grid (grid No.lina 
multigrid tube) and the cathode, and 
the output is taken from the plate cir- 
cuit. (Oscillator service may be con- 
sidered a form of amplifier service in 
which the output is fed back to the in- 
put.) Consequently, it is convenient to 
define tube operation in terms of the 
relationship between grid voltage and 
plate current when all other electrode 
voltages are held constant. This rela- 
tionship, called the ‘‘mutual’” or “‘trans- 
fer’ characteristic of the tube, has the 
general form shown in Fig. 15. A system 
of classification based on this relation- 
ship is universally recognized by tube 
manufacturers and equipment designers. 


In this system of classification, a 
portion of the generalized mutual char- 
acteristic is divided, as shown in Fig. 15, 
into three regions, A, B, and C, repre- 
senting respectively the “‘linear’’ region, 
the region in the immediate vicinity of 
plate-current cutoff, and the region be- 
yond cutoff. Tube operation may also be 
considered in three major categories— 
class A, class B, and Class C—each of 
which represents the type of response 
obtained when the operating point is in 
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the corresponding region of the charac- 
teristic. 


In class A operation, the operating 
point is centered in region A so that the 
tube can respond to both positive and 
negative excursions of grid voltage. In 
this type of operation, plate current 
flows at all times. 


In class B operation, the operating 
point is in the vicinity of cutoff so that 
the tube can respond to positive excur- 
sions of grid voltage. In this type of op- 
eration, plate current flows for approxi- 
mately one half (180 degrees) of each 
cycle of an alternating grid voltage. 
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In class C operation, the operating 
point is in the region beyond cutoff so 
that the tube can respond only to those 
portions of positive grid-voltage excur- 
sions which are positive with respect to 
the cutoff point. In this type of oper- 
ation, plate current flows for less than 
one half (less than 180 degrees) of each 
cycle of an alternating grid voltage. 


A fourth class of operation, class 
AB, is also used. In this class of oper- 
ation, the operating point is in the lower 
portion of region A so that the tube re- 
sponds unequally to positive and nega- 
tive grid-voltage excursions above a cer- 
tain amplitude. Consequently, the dura- 
tion of plate-current flow on each cycle 
varies with the amplitude of the alter- 
nating grid voltage. In this service, plate 
current flows for more than one half 


(180 degrees) of each cycle, but for less 
than the entire cycle. 

The suffix 1 may be added to the 
letter or letters of a class identification 
to denote that grid current does not flow 
during any part of the grid-voltage cycle. 
The suffix 2.may be used to denote that 
grid current flows during some part of 
the cycle. In most cases, these suffixes 
are used only for class A; or class AB, 
and AB» operation. 


Class A Amplifiers 


The basic circuit and operating 
characteristics of a class A amplifier are 
shown in Fig. 16. The operating point is 
centered on a linear portion of the dy- 
namic transfer characteristic by the use 
of asuitable negative grid bias. The am- 
plitude of the driving signal (alternating 
grid voltage) is controlled so that the grid 
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is never driven sufficiently negative with 
respect to the cathode to cut off the plate 
current of the tube. Plate current, there- 
fore, flows during the entire signal cycle 
(860-degree conduction). Although the 
general terms of class A operation per- 
mit the use of the grid-current region 
(class A, operation), the driving voltage 
is usually kept smaller than the grid 
bias so that the grid is not driven posi- 
tive with respect to the cathode and, 
zonsequently, does not draw current. 
Under these conditions (class A; oper- 
ation), waveform distortion (variation 
of output-signal waveshape from that of 
input signal) consists principally of even- 
order harmonics and can easily be limited 
to less than 5 per cent of full output in 
triodes and less than 7 per cent of full 
output in multigrid tubes by a proper 
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choice of operating conditions. For sym- 
metrical driving voltages, the de plate 
current remains substantially constant 
at the quiescent (zero-signal) value. 


Because operation of a class A am- 
plifier is restricted to the linear region of 
the characteristics, the maximum plate- 
current swing available between cutoff 
and saturation is not fully utilized. Con- 
sequently, the power output, which is 
proportional to the square of the plate- 
current swing, is somewhat limited.The 
highest theoretical plate-circuit effici- 
ency (ratio of output power to input 
power) obtainable under class A condi- 
tions is 50 per cent. Efficiencies in the 
order of 40 to 45 per cent can be achieved 
in certain beam power tubes and pen- 
todes, and efficiencies of 25 to 30 per 
cent in triodes. 


Although class A power amplifiers 
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have limited power output and poor 
efficiency, they are extremely economical 
from the standpoint of equipment re- 
quirements. Because they do not require 
driving power and, therefore, have 
high input impedance, they may be 
driven by low-cost voltage amplifiers 
employing direct coupling or simple re- 
sistance-capacitance coupling networks. 
Because the average plate currents re- 
main substantially constant, plate sup- 
plies need not be designed for good regu- 
lation. The constant average plate 
current and moderate grid-bias voltage 
requirements also make it practicable to 
use self-bias without danger of excessive 
distortion, thus eliminating the expense 
of special bias supplies. 

The power output required for a 
particular application may be obtained 


either from a single tube having suitable 
ratings, or from two or more tubes oper- 
ated in parallel, push-pull, or push-pull- 
parallel. Although single-tube stages are 
usually the most efficient electricaliy 
and the simplest mechanically, parallel 
and push-pull stages can provide sub- 
stantial amounts of power output from 
relatively small and inexpensive tubes 
operating at low plate voltages. 


In general, the power output that 
can be obtained from a given number of 
tubes is the same in parallel and in push- 
pull operation. Each method, however, 
has advantages. Parallel operation im- 
proves stability and output regulation 
because it reduces plate resistance in 
direct proportion to the number of tubes 
employed. In addition, it is usually the 
simplest and most convenient method of 
adding tubes to an existing stage be- 
cause it does not require a change in cir- 
cuit configuration or an increase in 
driving voltage. It does not, however, 
reduce harmonic distortion in relation 
to total power output, and may actually 
result in an increase in the total har- 
monic output unless certain precautions 
discussed in the Power-Tube Operating 
Conditions and Adjustments Section are 
observed. 


A push-pull stage requires a driv- 
ing circuit supplying two signal voltages 
180 degrees out of phase (each equal to 
the voltage required by a single tube) 
and a center-tapped output transformer 
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or load. Because push-pull operation in- — 


creases effective plate resistance, it re- 
sults in poorer output regulation. How- 
ever, it provides a number of very 
important advantages. 


Even-order harmonics generated in 
the opposite sides of a push-pull stage 
develop voltages of opposite polarity 
and substantially equal amplitude in the 
load, and are thus cancelled or sub- 
stantially reduced in relation to the total 
power output. Consequently, a push- 
pull stage can deliver output of sub- 
stantially better quality than a parallel 
stage using the same tubes and operating 
under the same conditions, or it can de- 
liver higher output for the same amount 
of even-harmonic distortion. Higher 
power output per tube can also be ob- 
tained without an increase in plate volt- 
age by the use of a plate-to-plate load 
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resistance only slightly larger than that 
recommended for single-tube operation. 
Although odd-order harmonic distortion 
is not cancelled or reduced by push-pull 
operation, this type of distortion is usu- 
ally negligible in class A amplifiers, and 
may be minimized by the proper choice 
of operating conditions or by the use of 
inverse-feedback circuit arrangements. 


Hum caused by the presence of rip- 
ple in de plate, screen-grid (grid-No.2), 
or bias (grid-No.1) supply voltages, or 
by the use of ac filament or heater volt- 
ages, is also cancelled or substantially 
reduced in a push-pull stage. Push-pull 
operation thus simplifies power-supply 
filter requirements. Furthermore, it fre- 
quently eliminates the necessity for at- 
tenuating the low-frequency response of 
an audio or video amplifier to reduce 
interference from power-supply hum. 


Push-pull af power amplifier stages 
can employ substantially smaller and 
less expensive output transformers than 
those required for equivalent single- 
ended stages. They are also inherently 
capable of better high-frequency re- 
sponse because corresponding tube and 
circuit capacitances are in series rather 
than in parallel, and thus cause sub- 
stantially less shunting of the input and 
output circuits. 


Class B Amplifiers 


The highest efficiencies and power 
outputs attainable in linear amplifiers 
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Fig. 17 
are obtained under class B conditions. 
As shown graphically in Fig. 17, a class 
B amplifier is biased so that its operating 
point is just above plate-current cutoff. 
The tube, therefore, draws a very small 


zero-signal plate current, and responds 
only to the positive portions of an ac 
input signal. Because the operating 
characteristic is highly asymmetrical, 
the plate-current waveform contains a 
large amount of even-harmonic distor- 
tion and is similar to that of a half-wave 
rectifier. 

In class B af amplifiers, push-pull 
circuits such as that shown in Fig. 18 
are used to obtain cancellation of the 
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even-harmonic distortion and amplifica- 
tion of both positive and negative por- 
tions of the signal waveform. In class B 
rf amplifiers, on the other hand, com- 
plete oscillations can be obtained from 
pulses of plate current in single-ended 
stages by the use of a tuned plate-tank 
circuit. 

Because of the small zero-signal 
plate current, class B amplifiers may use 
higher plate voltages than are permis- 
sible for class A operation without danger 
of exceeding maximum plate-input rat- 
ings. The use of higher plate voltage and 

operation in the positive-grid region re- 
sults in power outputs of four to six 
times the class A output. 


Theoretically, the highest plate- 
circuit efficiency that can be achieved 
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under class B conditions is 78.5 per cent. 
This value may be closely approached 
in well-designed class B audio amplifiers. 
To achieve maximum power output and 
efficiency in a class B stage, however, it 
is necessary to supply driving power to 
the grids. Because the average plate cur- 
rent and grid current vary with the am- 
plitude of the driving signal, the plate 
supply must have very good voltage 
regulation so that serious distortion and 
loss of power output will not occur on 
large input signals. For the same rea- 
sons, bias must be obtained from a sepa- 
rate, stable, fixed supply, and not from 
a grid resistor or cathode resistor. 


As a result of the discontinuity in 
the composite characteristic of a push- 
pull class B audio amplifier, shown in Fig. 
18, the plate current never falls to zero, 
but transfers abruptly from one tube to 
the other each time the driving voltage 
swings through the operating point.This 
“‘switching’’action results in the genera- 
tion of an odd-harmonic component 
which cannot be cancelled by push-pull 
operation and, because of its steep wave-. 
form, may cause spurious oscillations in 
the output transformer. The amplitude 
of this harmonic can be minimized by 
moving the operating point toward the 
linear region of the tube characteristic, 
i.e., by increasing the zero-signal plate 
current and thereby reducing the 
plate-circuit efficiency. The most desir- 
able tubes for class B audio service, 
therefore, are those having very steep 
mutual characteristics and very short 
“lower bends”’ so that the discontinuity 
in the composite characteristic will be 
small even when the operating point is 
very close to cutoff. 


Because of their linearity and rela- 
tively high efficiency, class B amplifiers 
are particularly suitable for use as out- 
put amplifiers in rf transmitters employ- 
ing “‘low-level” amplitude modulation. 
Modulation applied to the final or out- 
put stage of a transmitter is cailed “high- 
level”? modulation; that applied to any 
stages preceding the final stage is called 
‘low-level’? modulation. When “low- 
level’? amplitude modulation is em- 
ployed, any stages following the modu- 
lated amplifier must be linear amplifiers 
to avoid distortion of the modulated rf 
waveform. The circuit of a typical class 


B linear rf output stage is shown in 
Fig. 19. 


The quiescent plate current of a 
class B rf amplifier, unlike that of its af 
counterpart, is not approximately zero 
but is proportional to the amplitude of 
the unmodulated rf driving signal or 
carrier. Consequently, the maximum 
efficiency is lower than that obtainable 
in af service, and varies from approxi- 
mately 33 per cent for an unmodulated 
carrier to approximately 66 per cent for 
a fully modulated carrier. With sym- 
metrical modulating voltages, the aver- 
age plate current remains constant, and 
it is not necessary to employ a regulated 
plate supply. 


The high degree of linearity re- 
quired for the reproduction of complex 
modulated rf waveforms may be ob- 
tained by careful control of the position 
of the operating point and the maximum 
and minimum amplitudes of the modu- 
lated driving signal. Consequently, bias, 
tuning, and other operating adjustments 
for class B linear rf amplifiers are usually 
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much more critical than those for other 
types of rf power amplifiers. 

Class B linear amplifiers are used as 
output amplifiers in single-sideband, 
suppressed-carrier radiotelephone 
transmitters. Because of the specialized 
modulation used in this type of trans- 
mission, the rf linear amplifiers for this 
service are discussed under Power-T ube 
Circuit-Design Considerations. 
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Class AB Amplifiers 


Multigrid tubes and low-mu triodes 
are not usually recommended or rated 
for use as class B audio-frequency am- 
plifiers. Multigrid types generate large 
amounts of odd-harmonic distortion 
when operated in the vicinity of plate- 
current cutoff, and low-mu triodes re- 
quire uneconomically large fixed-bias 
voltages and relatively high driving 
power. These types can, however, de- 
liver relatively high output with low 
distortion and good efficiency when 
operated under class AB conditions. 


Class AB operation is an inter- 
mediate classification combining certain 
characteristics of both class A and class 
B operation, as shown in Fig. 20. Like 
class B operation, it results in severe 
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even-harmonic distortion and, conse- 
quently, requires the use of a push-pull 
circuit when used in audio or video 
service. The bias is adjusted so that the 
operating point is in the lower portion 
of the linear region of the characteristic. 
Because of the relatively small quiescent 
plate current, the tube can be operated 
at a higher plate voltage than would be 
permissible under class A conditions, 
and can thus deliver a higher maximum 
power output. 

On small input signals, operation 
takes place over a substantially linear 
region of the characteristic, and the tube 
operates as a class A amplifier. On large 
input signals, however, the negative 
grid-voltage excursions extend into the 
region beyond cutoff, and the tube 
operates as a class B amplifier. 


In class AB operation, the grid is 
never driven sufficiently positive to draw 
current. Because no driving power is re- 
quired under these conditions, class AB; 
amplifiers, like class A amplifiers, may 
be driven by voltage amplifiers using 
direct or resistance-capacitance cou- 
pling. In class ABz operation, the gridis 
driven positive by the larger input sig- 
nals and, therefore, draws current. Class 
ABz amplifiers thus require driving 
power, but can deliver substantially 
higher power outputs than class AB; 
amplifiers because of the larger plate- 
current swings that can be achieved. 


The average plate current of a class 
AB amplifier varies with the amplitude 
of the driving signal, although this varia- 
tion is smaller under class AB; than 
under AB. conditions. Consequently, 
plate and screen-grid (grid-No.2) sup- 
plies for these amplifiers must have good 
voltage regulation to assure that the full 
output capabilities of the tubes can be 
realized and the harmonic distortion 
kept low. Cathode-resistor bias can be 
employed for class AB; amplifiers, al- 
though higher power output and lower 
distortion can usually be obtained by 
the use of fixed bias. Fixed bias must be 
used for class AB, amplifiers. 


The plate-circuit efficiencies that 
can be attained in class AB, amplifiers 
range from about 30 to 40 per cent for 
triodes to as high as 50 to 60 per cent 
for multigrid tubes. Efficiencies of 60 to 
70 per cent can be attained in beam 
power tubes used as class AB, amplifiers. 


Class C Amplifiers 


Maximum power output and plate- 
circuit efficiency can be obtained from 
triodes or multigrid tubes under class C 
conditions. Because these advantages 
are obtained at the expense of linearity, 
class C amplifiers cannot be used if it is 
necessary to reproduce variations in the 
waveform of the driving signal. Class C 
amplifiers can be modulated linearly, 
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however, and are extremely useful as rf 
power amplifiers, frequency multipliers, 
and oscillators. 


A class C amplifier is operated with 
a negative control-grid (grid-No.1) bias 
substantially higher than that required 
for plate-current cutoff, as shown in Fig. 
21. The quiescent plate current, there- 
fore, is zero, and the tube responds 
only to those portions of positive grid- 
voltage excursions which are positive 
with respect to the cutoff voltage (indi- 
cated by the shaded areas of the input- 
signal waveform in Fig. 21). In practice, 
the grid is excited by an rf voltage hav- 
ing constant amplitude, and the plate- 
current waveform consists of relatively 
narrow pulses of equal height which 
have the same frequency as the excita- 
tion voltage but contain very strong 
odd- and even-order harmonic compo- 
nents. The height of these pulses (the 
peak plate current) is determined by the 
point on the transfer characteristic to 
which the tube is driven by the rf driv- 
ing voltage. For a given pulse height, 
the average or de value of the plate cur- 
rent is determined by the pulse width 
(i.e., the conduction angle employed) 
and, therefore, varies inversely with the 
magnitude of the negative voltage for 
constant peak driving voltage. 


The power output of a class C am- 
plifier is proportional to the square of 
the plate voltage. Maximum power out- 
put is achieved when the excitation 
swings the plate current between zero 
and the saturation value during each 
conduction interval. To achieve this 
swing, it is necessary to drive the grid 
highly positive and, consequently, sup- 
ply it with a substantial amount of driv- 
ing power. The plate-circuit efficiency 
increases as the conduction angle is re- 
duced, and theoretically may reach 100 
per cent when the conduction angle is 
made infinitely small. Very small con- 
duction angles usually cannot be ob- 
tained, however, without increasing the 
bias and excitation voltages to such high 
values that they exceed the maximum 
grid-voltage ratings of the tube. Driv- 
ing-power requirements, which increase 
as the square of the excitation voltage, 
are also a limiting factor. However, 
plate-circuit efficiencies of 75 to 80 per 
cent are easily achieved. 


The large grid-bias voltages re- 
quired by class C amplifiers are con- 
veniently and economically obtained by 
grid-rectification of the driving voltage 
(grid-resistor bias). This type of bias 
automatically adjusts itself to the am- 
plitude of the excitation voltage to main- 
tain the desired conduction angle, and 
allows the full plate-supply voltage to 
be applied between the plate and cath- 
ode of the tube. (Because grid-resistor 
bias depends on the presence of excita- 
tion, it is also necessary to employ some 
means for protecting the tube against 
damage by excessive plate current in the 
event that excitation fails or is acci- 
dentally removed.) 


Class C Telegraphy 


The term “Class C Telegraphy”’ 
applies to applications in which power 
tubes may be operated at their highest 
ratings. It includes “‘straight-through”’ 
rf power amplifiers which are not‘‘keyed”’ 
or modulated as well as those which are 
actually “keyed” for telegraphy service, 
oscillators, and amplifiers for frequency- 
modulated rf carriers. 


The circuit of a typical “straight- 
through”’ class C rf amplifier employing 
a beam power tube is shown in Fig. 22. 
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The output circuit or “‘plate tank’’ is 
tuned to the excitation frequency, and 
the bias is such that the conduction 
angle is approximately 140 degrees. The 
power output is controlled by adjust- 
ment of the plate and screen-grid (grid- 
No.2) supply voltages, the load coupling, 
and the rf excitation. 

Triode ‘straight-through’ rf ampli- 
fiers must be neutralized to prevent self- 
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oscillation resulting from internal feed- 
back through the grid-plate capacitance. 
Multigrid-tube ‘straight-through’ am- 
plifiers may also require neutralization 
to assure stability at the higher radio 
frequencies. 


The circuit of a “keyed”’ class C rf 
amplifier is essentially the same as the 
one shown in Fig. 22 except that a 
“key” (a manually or automatically 
operated switch) is inserted in the plate, 
sereen-grid, or cathode circuit. 


The circuit and operating condi- 
tions of a class C amplifier for frequency- 
modulated signals are the same as those 
shown in Fig. 28 and described above. 
The only special consideration involved 
in the operation of such an amplifier is 
that the plate-tank circuit must be de- 
signed to have constant impedance over 
the entire frequency band covered by 
the carrier at maximum deviation. 


Modulated Class C Amplifiers 


The plate current of a class C am- 
plifier is proportional to plate voltage 
and, in the case of a multigrid tube, to 
screen-grid (grid-No.2) voltage. Within 
certain limits it is also proportional to 
control-grid (grid-No.1) bias and, in the 
ease of certain pentodes and beam power 
tubes, to suppressor-grid (grid-No.3) 
voltage. Consequently, the output of a 
class C rf power amplifier can be modu- 
lated in amplitude by varying one or 
more of its de electrode voltages in ac- 
cordance with the amplitude variations 
of an audio or video signal. 


Distortionless modulation requires 
that the relationship between the de 
control voltage and the plate current 
be linear, and that both vary between 
zero and twice their unmodulated values 
on the peaks of the modulating signal. 
Under these ideal conditions, the peak 
power output of the class C amplifier at 
full (100-per-cent) modulation is 4 times 
the unmodulated output, and the aver- 
age power output 1.5 times the unmodu- 
lated output. 

Pilate input and plate dissipation 
also increase 50 per cent when a class C 
amplifier is fully modulated. For plate 
modulation, therefore, the plate input 
and dissipation under carrier conditions 


must not exceed two-thirds the maxi- 
mum values for class C telegraphy. For 
eontrol-grid, screen-grid, suppressor- 
grid, or cathode modulation, the permis- 
sible de plate input is even smaller. 
Maximum dc plate-voltage and plate- 
current ratings for modulated class C 
amplifiers are usually not more than 80 
per cent of the class C telegraphy values. 


The audio or video power required 
for 100-per-cent modulation of a class C 
amplifier is equal to one-half the de 
power input to the modulated circuit. 
For symmetrical modulating voltages, 
the de plate current of the modulated 
amplifier and the de supply voltage and 
current of the modulated-electrode cir- 
cuit remain constant. The additional 
power output obtained by amplitude 
modulation does not increase the carrier 
power, but is equally divided between 
two symmetrical ‘‘sideband”’ signals, 


The method of modulation that 
provides the greatest plate-circuit effi- 
ciency and linearity is plate modulation. 
In this method, the modulating volt- 
age is connected in series with the de 
plate supply for the class C amplifier, 
as shown in Fig. 23. In a beam power 
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tube, pentode, or tetrode, 100-per-cent 
plate modulation can be obtained with- 
out serious distortion on modulation 
peaks if the screen-grid (grid-No.2) volt- 
age is modulated simultaneously with, 
and in the same proportion as, the plate 
voltage. The method used to modulate 
the screen grid depends on the type of 
screen-grid-supply circuit used. If screen- 
grid voltage is obtained from a separate 
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supply, the method shown in Fig. 24(a) 
may be used. If secreen-grid voltage is 
obtained from the plate supply through 
a series resistor, the resistor should be 
connected to the modulated side of the 
plate supply circuit, as shown in Fig. 
24(b). In all such cases, the modulator 
must be capable of supplying af power 
at least equal to one-half the combined 
de inputs to the plate and screen-grid 
circuits. 


A circuit in which modulation power 
is applied only to the plate of a beam 
power tube is shown in Fig. 24(c).The re- 
actance of the af choke at the lowest 
modulating frequency should be at least 
equal to the de screen-grid voltage di- 
vided by the de screen-grid current. 


The plate-circuit efficiency of a 
plate-modulated class C amplifier is 
usually in the order of 65 to 70 per cent. 


Control-grid (grid-No.1) or “grid- 
bias” modulation requires very little 
modulating power and can provide good 
linearity. However, the power output 
obtainable is only one-third to one-half 
that obtainable with plate modulation, 
and plate-circuit efficiency is not usually 
greater than 33 per cent. 


In control-grid modulation, the 
audio or video modulating voltage is 
connected in series with the bias supply 
for the class C amplifier. Consequently, 
the operating point of the modulated 
amplifier varies with the modulation. In 
order to obtain 100-per-cent modulation 
with good linearity, the plate current 
and effective plate voltage must swing 
between zero and twice their unmodu- 
lated values on the peaks of the modu- 
lating signal..The dc plate voltage, there- 
fore, can only be about one-half that for 
plate modulation. Operating conditions, 
plate-circuit efficiency, and power out- 
put are almost identical with those for 
class B rf service. 


The modulator must be capable of 
supplying the power required by the grid 
of the modulated amplifier on the posi- 
tive peaks of the modulating signal. It 
must also have good output regulation 
because of the wide variation in the load 
impedance presented by the grid-circuit 
over the entire modulation cycle. The 
driver supplying the unmodulated car- 
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rier and the bias supply for the modu- 
lated amplifier must also have very good 
regulation to avoid serious distortion. 
Bias must be obtained from a separate 
low-impedance, fixed supply, and not 
from a grid resistor or cathode resistor. 


Because pentodes and beam power 
tubes are substantially free from the sec- 
ondary-emission effects which occur in 
other multigrid types when the screen 
grid (grid No.2) becomes more positive 
than the plate, they may use screen-grid 
modulation without danger of serious 
distortion. Screen-grid modulation is 
similar to grid-bias modulation in that 
it requires relatively little af power, and 
provides substantially the same power 
output and efficiency. Unlike grid-bias 
modulation, however, it does not require 
the use of fixed bias or good driver regu- 
lation. 


When screen-grid voltage is ob- 
tained from aseparate supply, the modu- 
lating voltage may be connected directly 
inseries with thesupply circuit, asshown 
in Fig.25(a).When screen-grid voltage is 
obtained by the series-resistor method, _ 
itis generally necessary tousethe“‘clamp- ~ 
tube”? method of modulation.shown in 
Fig. 25(b). 

Suppressor-grid (grid-No.3) mod- 
ulation can be used with certain beam 
power tubes and pentodes. Operating 
conditions are similar to those used in 
screen-grid modulation, except that the 
suppressor grid is supplied with a fixed 
negative de bias voltage in addition to 
the modulating voltage. This bias volt- 
age is adjusted so that the plate current 
and rf output current of the modulated 
amplifier under carrier conditions are 
one-half those obtained in class C teleg- 
raphy service with zero voltage on the 
suppressor grid. Under these conditions, 
the modulator is required to supply only 
a peak voltage equal to the suppressor- 
grid bias, and does not have to supply 
power because the suppressor-grid is not 
driven positive. Suppressor-grid modu- 
lation has only limited application, how- 
ever, because relatively few beam power 
tubes and pentodes have the neccessary 
linear relation between suppressor-grid 
voltage and plate current. 


Cathode modulation combines the 


characteristics of plate and grid-bias 
modulation. The modulating voltage is 
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introduced in the common de cathode- 
return circuit of the class C amplifier 
and, therefore, varies the plate volt- 
age and grid bias simultaneously. This 
method requires less modulating power 
than plate modulation, and permits the 
modulated amplifier to be operated with 
a plate-circuit efficiency proportional to 
the amount of modulating power avail- 
able. However, the power output ob- 
tainable is less than that obtainable with 
plate modulation. 


The type of coupling used between 
a modulator and the modulated circuit 
of a class C rf amplifier depends prima- 
rily on the amount of modulating power 
required. In suppressor-grid modulation 
or “‘clamp-tube” screen-grid modulation, 
it is usually practicable to use resistance- 
capacitance or impedance coupling be- 
cause little or no modulating power is 
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required. In other cases, it is usually 
necessary to employ transformer cou- 
pling to obtain proper impedance match- 
ing and most efficient use of the avail- 
able modulator power. 


The bypass capacitors shown in 
Figs. 23 through 25 should have very 
low reactance at the rf carrier and side- 
band frequencies and high reactance at 
the highest modulating frequency. The 
modulation transformer must convert 
the equivalent resistance of the modu- 
lated de supply circuit into the proper 
plate or plate-to-plate load resistance, 
Z, for the modulator output tubes and, 
consequently, should have a primary- 
to-secondary turns ratio, N,/N,, equal 
to »/ZI/E, where I and E are the aver- 
age current and dc input voltage of the 
modulated circuit, respectively. 


The value used for I in this caleu- 
lation is the current under carrier condi- 
tions (no modulation). In the case of 
plate modulation it is the total de plate 
current; in the case of combined plate 
and screen-grid modulation using series- 
resistor screen-grid supply, it is the sum 
of the de plate and screen-grid currents. 
In the case of grid-bias modulation, I is 
the de grid current and E the grid-bias 
voltage. 


Frequency Multiplication 


Any amplifier which generates har- 
monics can be used as a frequency multi- 
plier provided the desired harmonic of 
the excitation frequency is present in 
the plate-current pulse. The fundamental 
and other harmonics may then be elimi- 
nated by means of a plate-tank circuit 
tuned to the desired harmonic. This pro- 
cedure can be repeated in successive 
stages as often as desired. 

By frequency multiplication, high- 
frequency carriers having a very high 
degree of frequency stability can be ob- 
tained. Frequency multiplication also 
makes it possible to obtain output in 
several harmonically related frequency 
bands (such as those assigned for ama- 
teur service) from a single oscillator cir- 
cuit. For example, an oscillator operating 
in the 80-meter band (at a frequency be- 
tween 3.5 and 3.58 megacycles per sec- 
ond) can be used with a series of fre- 
quency-doubler stages to obtain output 
in the 40-, 20-, and 10-meter bands. 


Frequency multipliers are almost 
invariably class C amplifiers because 
maximum harmonic output can be 
achieved under class C conditions. When 
a class C amplifier is operated under 
the conditions normally employed for 
“straight-through’’ amplifier service, 
however, its efficiency as a frequency 
multiplier is relatively poor because 
even the strongest harmonics represent 
only a small fraction of the total power 
output. To obtain good efficiency in 
multiplier service, it is necessary to se- 
lect a plate-conduction angle which has 
high harmonic content at the desired 
harmonic frequency. Consequently, fre- 
quency multipliers require substantially 
higher bias and excitation voltages and 
more driving power than “straight- 
through” class C amplifiers. The plate- 
circuit efficiency that can be achieved 
is usually not more than 60 per cent 
(doubler operation), and decreases rap- 
idly as the degree of multiplication is 
increased. 


Frequency multiplication of more 
than four is seldom practicable in a sin- 
gle stage because of the relatively small 
output at the high harmonics and the 
large amounts of driving power required. 
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the excitation voltage. Because the plates 


-are connected in parallel, two pulses of 


Although a triode frequency multiplier 


does not require neutralization because 
the grid and plate circuits are not tuned 
to the same frequency, neutralization 
can be used to reduce the amplitude of 
undesired frequency components in the 
plate-current waveform and thus in- 
crease the output at the desired har- 
monic frequency. 


Because of its smaller conduction 
angle, a frequency multiplier is more 
sensitive to small changes in excitation 
voltage and loading than an equivalent 
“straight-through” class C amplifier 
and, therefore, has poorer output 
regulation. From the excitation stand- 
point, this difficulty can be minimized 
by the use of beam power tubes or 
pentodes rather than triodes. Improved 
regulation can also be obtained by the 
use of tubes in parallel. Very good out- 
put regulation can be obtained in dou- 
bler service by the use of a “push-push” 
circuit such as that shown in Fig. 26. In 
this type of circuit, the grids are excited 
in push-pull so that the tubes conduct 
alternately on successive half-cycles of 
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plate current flow in the common plate- 
tank circuit for each excitation cycle, 
doubling the power output and reducing 
the output impedance to one-half the 
value for one tube. 
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Additional information on the char- 
acteristics of frequency multipliers and 
the efficiencies obtainable for various 
degrees of multiplication is given in the 
Power-Tube Circwit-Design Considera- 
tions Section. 


Oscillators 


RF power oscillators are usually 
class C amplifiers which obtain excita- 
tion from their own output circuits and 
employ either quartz crystals or induct- 
ance-capacitance tuned circuits as fre- 
quency-determining elements. Crystal- 
controlled oscillators can provide the 
highest degree of frequency stability, 
and are used in equipment which oper- 
ates entirely or predominantly on fixed 
frequencies or on fixed harmonically re- 
lated frequencies. In general, mechanical 
considerations make it impracticable to 
cut crystals for fundamental frequencies 
higher than about 20 megacycles per 
second. A technique known as “‘overtone 
operation,’ however, permits crystals 
to be used for the control of oscillators 
operating at frequencies up to 100 mega- 
cycles per second and higher. Repre- 
sentative crystal oscillators are shown 
in the Circuits Section. 


Inductance-capacitance frequency- 
determining elements are used for oscil- 
lators which must be capable of operating 
at any frequency within a specific band. 
They are also used for oscillators which 
must operate at frequencies above and 
below those for which crystals can be 
cut. The mechanical form of the LC 
tank and the type of oscillator circuit 
employed are usually determined by the 
operating frequencies involved. At the 
lower radio frequencies, well-designed 
electron-coupled oscillators employing 
conventional coils and tuning capacitors 
can provide stabilities comparable to 
those obtained in erystal oscillators. 
When followed by suitable frequency- 
multiplier stages, such oscillators can be 
used to control equipment operating at 
frequencies up to about 30 megacycles 
per second. Tuned-line oscillators of the 
type shown in the Circuits Section are 
usually employedin very-high-frequency 
(vhf) equipment. Ultra-high-frequency 
(uhf) oscillators usually require the use 
of coaxial- or cavity-type circuits as fre- 
quency-determining elements. 


Circuit Configuration 


The amplifier applications discussed 
in this chapter have been illustrated by 
“grid-drive” circuits of the type shown 
in Fig. 16. In this type of circuit, the 
grid is employed as the ‘“‘drive’’ elec- 
trode, the plate as the “output” elec- 
trode, and the cathode as the “‘ground”’ 
or reference electrode common to the 
input and output circuits of the tube. 

As mentioned previously, a grid- 
drive triode rf amplifier must be neu- 
tralized to cancel the regenerative feed- 
back which takes place through the grid- 
plate capacitance of the tube. Neutrali- 
zation, however, becomes less effective 
and more difficult to achieve as the 
operating frequency is increased because 
of unavoidable resonance effects in the 
components of the neutralizing circuit. 
These effects alter the phase of the neu- 
tralizing voltage and, in most cases, 
make it impossible to obtain neutraliza- 
tion at frequencies of more than a few 
hundred megacycles. Although multi- 
grid tubes capable of operating as grid- 
drive uhf amplifiers are available, tri- 
odes are generally preferable for uhf 
service because of their lower noise and 
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shorter electron-transit time, and be- 
cause their simpler electrode structures 
and power-supply requirements make 
them more readily adaptable to instal- 
lation in coaxial and cavity-type uhf 
tank-circuit components. 

In many eases, this difficulty may 
be overcome by the use of “‘cathode- 
drive” circuits such as that shown in 
Fig. 27. In this method of operation, the 
cathode is the “‘drive”’ electrode and the 
grid is the “‘ground”’ electrode common 
to the input and output circuits. The 
grid thus acts as an electrostatic shield 
between the input and output terminals, 
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and reduces internal feedback in the 
same manner and to approximately the 
same degree as the screen grid (grid 
No.2) of a multigrid tube. 

A cathode-drive amplifier requires 
more driving power than a grid-drive 
amplifier because its input is shunted 
not only by the grid-cathode capacitance 
but also by the plate resistance, rp, and 
load resistance, R,, in series. This addi- 
tional power is not wasted, however, but 
is added to the output because the driv- 
ing voltage and plate-supply voltage are 
effectively in series across the load. The 
input of a cathode-drive amplifier is also 
shunted by the heater-cathode capaci- 
tance or by the capacitance to ground of 
the filament-supply circuit. This capaci- 
tance, however, may be neutralized by 
the use of suitable rf chokes in the heater 
or filament circuit. 

A “cathode follower.”’ shown in 
Fig. 28, is a grid-drive amplifier in which 
the cathode is used as the output elec- 
trode and the plate as the ground or 
common terminal of the input and out- 
put circuits. Because the grid-cathode 
capacitance of the tube does not shunt 
the driving circuit, the cathode follower 
has higher input impedance than a con- 
ventional grid-drive amplifier and, con- 
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sequently, requires less driving power 
for the same power output. The output 
impedance, which is composed of the ex- 
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ternal cathode resistance, R,, and the 
plate resistance, r,, of the tube in paral- 
lel, can be made as low as desired by the 
use of a suitable cathode resistor. Be- 
cause the driving voltage and output are 
both developed across Rx, the voltage 
gain cannot exceed unity. Substantial 
power gains can be achieved, however, 
by the transformation from a high to a 
low impedance. 


Because the voltage gain of a cath- 
ode follower is always less than unity, 
this type of amplifier cannot oscillate 
and, therefore, does not require neu- 
tralization, regardless of the operating 
frequency. 


Power-Tube 


Circuit-Design 


The performance of a power tube 
depends not only on the conditions un- 
der which the tube is operated but also 
on the design of the associated circuits. 


Proper circuit design assures eco- 
nomical and effective use of tubes and 
other components, simplifies equipment 
adjustment, provides for stable opera- 
tion, thereby minimizing the likelihood 
of interference with other services, and 
provides a substantial measure of pro- 
tection for the equipment, as well as 
greater personal safety. 


In the production of moderate to 
large amounts of power at audio or radio 
frequencies, a signal or voltage having 
suitable characteristics is usually gen- 
erated at a low power level. This signal 
is then amplified in one or more stages 
until the desired power level is achieved. 
In rf equipment, one or more amplifier 
stages may also be used to modify some 
characteristic of the signal, such as fre- 
quency, phase, or instantaneous ampli- 
tude.Consequently,the individual stages 
usually operate under substantially dif- 
ferent conditions. Power-tube equip- 
ment, therefore, is designed one stage 
at a time, the usual procedure being to 
start with the output stage and work 
backward through preceding stages to 
the oscillator or input stage of the 
equipment. The design of a stage in- 
volves selection of the most suitable 
tube type; design of input and output 
coupling circuits; design of power-sup- 
ply circuits; design of circuits for con- 
trolling gain or power output, or for 
varying the instantaneous amplitude, 
frequency, or phase of the output signal; 
and provision of means for stabilization 
against self-oscillation or other condi- 
tions which may result in interference, 
unauthorized radiations, distortion, or 
other undesirable effects. 


In af equipment, all stages usually 
operate into non-resonant loads and 
have substantially the same frequency- 
response characteristics. The de input 
to the tubes is constant, and power out- 
put is controlled by attenuation of the 
signal at a relatively low-level point in 
the system and/or by the use of remote- 
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cutoff tubes. Input, interstage, and out- 
put coupling is fixed, and control of 
over-all frequency response, where re- 
quired, is usually accomplished by fixed 
or adjustable filters in one or more 
stages. Stabilization seldom involves 
procedures other than those necessary 
to prevent self-oscillation or minimize 
distortion. 

In rf power-tube equipment, all 
stages usually operate into resonant 
loads, In a transmitter, individual stages 
may operate at different frequencies and, 
in many cases, each stage must also be 
capable of operating at any frequency 
within one or more bands. The power 
output of an rf stage is controlled by ad- 
justment of the de input, rf excitation, 
and loading. In transmitters; considera- 
tion must also be given to the design of 
“keying” or modulating circuits. Be- 
cause the input and output impedances 
of rf amplifier stages vary considerably 
with changes in operating frequency, ex- 
citation, and loading, interstage and 
output coupling circuits are generally 
made adjustable. 


Stabilization of rf equipment usually 
involves the elimination not only of self- 
oscillation, but also of undesired har- 
monics, and may also involve the isola- 
tion and elimination of parasitic oscilla- 
tions in circuit components and wiring. 


Tube Selection 


The selection of the most suitable 
tube type for a particular application 
depends to a large extent upon the type 
of primary power available and the de- 
sired power sensitivity. Tubes having 
the same filament voltage or current 
ratings should be used throughout the 
equipment wherever possible to simplify 
power-supply requirements. Driving- 
power requirements vary widely with 
application, operating frequency, type 
of circuit employed, and other factors. 
Because of its importance in circuit de- 
sign, driving power is discussed at 
greater length later in this section. Me- 
chanical considerations such as equip- 
ment space limitations, layout, and ven- 
tilation, as well as economie considera- 


tions, also affect tube selection. 


An initial selection of types having 
suitable filament-voltage, plate-voltage, 
plate-input, and plate-dissipation rat- 
ings for a particular application can be 
made from the power-tube selection 
guides in the Application Tables Section. 
The final selection is then made by com- 
parison of the technical data for the in- 
dividual types. 


In the selection of a tube for use as 
an unmodulated rf amplifier, frequency 
multiplier, or oscillator, the maximum 
plate-input and plate-dissipation ratings 
and the relative plate-circuit efficiency 
of the tube at the highest frequency at 
which the equipment is to operate must 
be considered. When ability to change 
frequency quickly is an important con- 
sideration in the design of a transmitter, 
it is desirable to select types which re- 
quire few or relatively minor changes in 
operating conditions with changes in 
frequency. In this respect beam power 
tubes and other multigrid types are 
generally superior to triodes. 


Additional factors which must be 
considered in the selection of tubes for 
use as modulated rf amplifiers depend 
on the type and degree of modulation to 
be employed.These factors are discussed 
in the Power-Tube Applications Section 
and in the Technical Data Section. 


Multiple-Tube Stages 


Most satisfactory operation of 
parallel, push-pull, or push-pull-parallel 
stages is obtained when the plate cur- 
rents of the individual tubes are equal. 
Equalization of average plate currents 
minimizes the danger of excessive plate 
dissipation in one or more tubes, partic- 
ularly in stages which obtain bias from a 
common fixed supply or a common grid 
resistor. Equalization of zero-signal plate 
currents in push-pull af amplifier stages 
substantially aids the cancellation of 
even-order harmonic distortion. For 
complete cancellation of even-order har- 
monics, the plate-current excursions in 
the two sides of a push-pull stage must 
also be equal. This type of equalization 
(dynamic balance) is difficult to achieve, 
however, because of the large number of 
tube and circuit variables involved. 


Zero-signal or average plate cur- 
rents in multiple-tube stages are most 
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easily equalized by means of individual 
grid-bias adjustments. The particular 
method used in any case depends on the 
type of cathode employed in the tubes 
and on the circuit configuration. Two 
methods in general use are shown in 
Fig. 29. 


Multiple-tube stages employing 
beam power tubes and other multigrid 


types should be provided with individ- 
ual adjustments for screen-grid (grid- 
No.2) voltage as well as for control-grid 
(grid-No.1) bias. Such adjustments make 
it possible to avoid excessive screen-grid 
dissipation in individual tubes and are 
frequently of considerable aid in obtain- 
ing plate-current equalization. 


AF Power Amplifiers 


Class A af power amplifiers do 
not normally draw grid current or re- 
quire driving power. Furthermore, they 
draw substantially constant plate and 
screen-grid currents and, therefore, can 
employ simple cathode-resistor (self) 
bias. After the most suitable tube type 
has been selected and the tube operating 
conditions determined, the principal 
considerations in the design of a class 
A amplifier are: (1) the selection of a 
driver capable of supplying the required 
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peak driving voltage; (2) the selection class AB, af power amplifiers are sub- 
of input and output coupling devices stantially the same as those for class A 
having the desired frequency and im- amplifiers, except that special considera- 
pedance characteristics; (3) theselection tion must be given to the characteristics 
of bypassing and decoupling components of plate and screen-grid (grid-No.2) sup- 
necessary to minimize hum, assure sta- ply circuits, and to the method used for 
bility, or improve the over-all frequency obtaining grid bias. Because the average 
response. plate and screen-grid currents of a class 

For this class of amplifier,the driver AB, amplifier vary with the amplitude | 
may be a class A voltage amplifier and of the driving signal, serious distortion 
the input-coupling device a simple re- and inadequate power output may re- 
sistance-capacitance network. Resist- sult on large input signals unless plate 
ance-capacitance coupling provides good and screen-grid supply voltages are well 
frequency-response characteristics eco- regulated and the bias is extremely sta- 
nomically and permits the use of simple ble. For optimum performance, plate- 
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Fig. 30 


phase-inverter circuits for driving push- supply regulation should be within 10 
pull stages. Transformer coupling can per cent, screen-grid-supply regulation 
also be used between the driver and the within 5 per cent, and grid-bias-supply 
class A power amplifier. Interstagetrans- regulation within 3 per cent. 
formers having wide frequency response Class B and class AB af power 
are relatively expensive, however, and amplifiers normally draw grid current 
are seldom used unless a substantial on large input signals and, therefore, re- 
voltage step-up must be obtained be- quire appreciable driving power. Power 
tween driver and class A power amplifier. output, frequency response, and har- 
Plate- and screen-grid-supply cir- monic distortion are critically dependent 
cuits for single-ended class A power am- on the circuit constants employed in the 
plifiers must be well filtered to minimize amplifier and in the driving circuit. Con- 
hum and undesired coupling with other sequently, the design of a class B or class 
stages in the equipment. These circuits, AB, amplifier involves the design of a 
as well as the cathode-bias resistor, must complete system, including the driver 
also be adequately bypassed tothe cath- stage, the interstage coupling circuit, 
ode at the lowest frequency to be repro- the output (class B or class AB.) stage, 
duced to assure full output from asingle- and the power-supply and bias circuits 
ended stage. When particularly good for both stages. 
response at low audio frequencies is re- The driver must be capable of sup- 
quired in a single-ended stage, it may be plying both the signal power required to 
necessary to use parallel feed, as shown drive the class B or class AB; stage to 
in Fig. 30, to eliminate unbalanced de _ full output and the power lost in the 
from the output transformer and the interstage coupling circuit. 


driver transformer. The driving circuit must also have 
Circuit-design considerations for very good regulation characteristics be- 
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cause the input impedance of a class B 
stage varies from a very high value on 
small input signals (open-circuit value 
when no grid current is drawn) to a very 
low value on large input signals (when 
maximum grid current is drawn). Con- 
sequently, it is usually necessary to use 
an amplifier having very low output im- 
pedance as the driver, and an efficient 
transformer as the interstage coupling 
device. For minimum over-all harmonic 
distortion, the driver should be a push- 
pull class A or class AB; amplifier. If 
the driver stage uses. triodes, it may be 
operated into a load impedance higher 
than that normally used for the tube 
type employed to minimize distortion 
at some reduction of available output 
power. 


The interstage or “driver’’ trans- 
former must provide the proper load for 
the driver under maximum-drive condi- 
tions (i.e., when the input impedance of 
the output stage is minimum) and, there- 
fore, is usually designed as a step-down 
transformer. The step-down ratio re- 
quired will depend on the specific tube 
types used in the driver and output 
stages, the load resistance used for the 
output stage, the peak power efficiency 
of the driver transformer, andthe amount 
of harmonic distortion that can be 
tolerated in the output. 


The driver transformer must also 
have the desired frequency-response 
characteristics when operated into a 
very high load impedance (or even an 
open circuit) such as that presented by 
the grid circuit of the class B or class 
AB, stage on very small driving signals. 
To assure good response at the higher 
audio frequencies, the transformer must 
also be designed to have low leakage re- 
actance. In addition, the resistance of 
the secondary windings must be kept 
low to minimize de voltage drops which 
might affect the operating bias during 
grid-current flow. 


For maximum power output and 
minimum harmonic distortion, the op- 
erating point of a class B or class AB» 
amplifier must not be affected by the 
normal variations in average plate, 
sereen-grid, and control-grid currents. 
Consequently, bias must be obtained 
from a separate fixed supply, such as a 
battery or a rectifier having very low in- 
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ternal resistance, and plate and screen- 
grid supplies must have exceptionally 
good regulation characteristics. For op- 
timum performance, plate-supply regula- 
tion for class B and class AB, amplifiers 
should be within 5 per cent, and screen- 
grid-supply and grid-bias-supnly regu- 
lation should be within 3 per cent. 

Output transformers for class B and 
class AB, amplifiers should have low- 
resistance windings to minimize power 
losses at the large plate currents which 
flow under maximum-signal conditions. 
They should also have very low leakage 
inductance to assure good response at 
the higher audio frequencies and to min- 
imize the danger of parasitic oscillations 
and “ringing.” 


Modulators 


An af power amplifier used to modu- 
late a class C rf amplifier must be capa- 
ble of delivering an undistorted power 
output equal to one-half the average 
power in the modulated circuit to per- 
mit 100-per-cent modulation. In addi- 
tion, the modulation transformer must 
convert the equivalent resistance of the 
modulated circuit into the proper plate- 
load resistance for the modulator stage. 


The average power, Wa, in watts in 
the modulated circuit is equal to EI, and 
the effective resistance, Re, is equal to 
E/I, where E is the de potential across 
the modulated circuit in volts and I is 
the total direct current in amperes. The 
proper turns ratio (primary to second- 
ary), Ni/Ne, for the modulation trans- 
former is then given by 


Ni_ /R 

N. WJ Rz 
where R; is the effective plate (or plate- 
to-plate) load resistance required for the 
af amplifier and R» is the effective re- 


sistance of themodtlated circuitin ohms. 
Example (1): Determine the amount 
of af power, Wo, required for 100-per- 
cent plate modulation of push-pull class 
C 812-A triodes operating under ICAS 
conditions. (Values are given in the tech- 


nical data for the 812-A under Plate- 
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Modulated RF Power Amplifier— Class 
C Telephony, Typical Operation.) 


9 
Wa Wa_ (1250) (2 x 0.140) 


a ay 9 
_ _ 


=175 watts. 


This amount of af power can be obtained 
from a push-pull 811-A class B amplifier 
operating under CCS conditions at a de 
plate potential of 750 volts. (Values are 
given in the technical data for the 811-A 
under AF Power Amplifier and Modu- 
lator—Class B, Typical Operation.) The 
effective plate-to-plate load resistance 
required for the 811-A’s is 5100 ohms. 
The equivalent resistance of the 812-A 
plate circuit is 
1250 


Ra= 30.140 
or approximately 4500 ohms. 
Consequently, the turns ratio (pri- 
mary to secondary) required for the 
modulation transformer is 


N,_ | 5100 _ 
N. © 4500 ~ 


Example (2): Determine the amount of 
af power, Wo, required for 100-per-cent 
simultaneous plate and screen-grid mod- 
ulation of a single 813 class C amplifier 
operating under ICAS conditions. (Val- 
ues are given in the technical data for 
the 813 under Plate-Modulated RF 
Power Amplifier—Class C Telephony, 
Typical Operation.) Screen-grid voltage 
for the 813 is obtained through a series 
voltage-dropping resistor from the plate 
supply, as shown in Fig. 24(c). 


_Wa_ (2000) (0.200+0.040) 
oN 2 


= 4464 


ee (approz.) 


Wo =240watts 
This amount of power can be obtained 
from a push-pull 811-A class B amplifier 
operating under ICAS conditions at a de 
plate potential of 1000 volts. (Values are 
given in the technical data for the 811-A 
under AF Power Amplifier and Modu- 
lator—Class B, Typical Operation.) The 
effective plate-to-plate load required for 
the 811-A’s is 7400 ohms. The equiva- 
lent resistance of the 813 plate and screen- 
grid circuit is 
2000 


Re= 9. 200-+-0.040 
or approximately 8400 ohms. 
Consequently, the turns ratio (pri- 
mary to secondary) required for the 
modulation transformer is 


N_ /7400_ 0.94 
N, 3400 1 


In the design of af power amplifiers 
for modulator service, consideration 


= 8333 


(approx.) 
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should also be given to the magnetizing 
effect of the unbalanced de current flow- 
ing in the secondary windings of the 
modulation transformer. If this current 
is large enough to cause a decrease in 
low-frequency response, a suitable block- 
ing capacitor and af choke should be 
used to isolate the unbalanced de cur- 
rent from the secondary winding. 


RF Power Amplifiers 


Class B and class C rf power am- 
plifiers normally operate into reso- 
nant load circuits which can be designed 
to filter out undesired harmonics of any 
order. Consequently, push-pull circuits 
do not have to be used to minimize even- 
order harmonics. Push-pull operation is 
sometimes used for “straight-through” 
class B and class C amplifier stages, how- 
ever, as a means of obtaining increased 
output or improved operation at the 
higher radio frequencies. It is also used 
in frequency-multiplier service as a 
means of emphasizing odd-order har- 
monic frequencies. 


Linear RF Power Amplifiers 


For single-sideband suppressed- 
carrier (SSB) operation, only one side- 
band is transmitted, and the carrier is 
suppressed to the point of nonexistence, 
as Shown in Fig. 31. In an SSB transmit- 
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ter, thesignal to be transmitted is usually 
generated at a low frequency, converted 
to the transmitted frequency in one or 
more stages of frequency conversion, 
and amplified to the desired power level 
by linear rf power amplifiers. An SSB re- 
ceiver performs similar functions in the 
inverse order and, except for the demod- 
ulating stage, does not differ significantly 
from the conventional superheterodyne 
communications receiver. 


The generation of SSB signals is 
* 
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simplified by use of a low-level stage 
called an exciter, which amplifies the sig- 
nal to the level necessary to drive the 
power amplifiers of the system. The 
driving power required is usually small 
because high-gain beam power tubes are 
used in most power amplifiers. This driv- 


ing power, which may be as small as a . 


fraction of a watt, can be easily obtained 
with receiving-type tubes; however, in 
the special case of zero-bias cathode- 
driven power amplifiers, drive require- 
ments are substantially higher. 


Single-sideband transmission re- 
quires the use of linear rf power ampli- 
fiers because the amplitude and phase 
relationships of thesideband components 
of the signal must be faithfully main- 
tained. The required fidelity may be 
achieved by choosing a power amplifier 
tube having a linear transfer character- 


istic, using feedback circuits to enhance 


the linearity of the stage, and operating 
the power-amplifier tube at almost class 
A operation, within plate dissipation rat- 
ings. High efficiency, however, is best 
achieved by operation at close to class 
B conditions. These conflicting demands 
require a compromise between linearity 
and efficiency. 


Linear rf power tubes should be 
capable of high gain and high plate dis- 
sipation. High gain permits the use of 
receiving-type tubes in the exciter stage 
and enhances reliability by reducing the 
number of stages necessary to achieve a 
specified power level. Power-conversion 
efficiency must also be considered, but 
compromise with linearity should be 
made only after satisfactory distortion 
levels have been achieved. 


The classes of operation suitable for 
linear rf power amplifiers include: class 
A, class AB,, class AB,, class B with 
bias, and class B with zero bias. Class A 
operation is the most linear, but is also 
theleast efficient. Applicationis generally 
limited to low-power-level amplification. 
Class AB, is the best compromise of 
linearity, efficiency, and gain, except for 
the special cases noted for the other classes 
of operation. Inspecial cases, beam power 
tubes are operated as class AB, ampli- 
fiers when the power level must be main- 
tained at the expense of linearity; under 
similar conditions, low- and medium- 
mu triodes are operated at class B with 
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bias. For high-mu triodes, operation as 
elass B with zero bias provides circuit 
simplicity, good linearity, and efficiency, 
but has poor gain and requires high eng 
ing power. 


_ Driving Power 


One of the most important con- 
siderations in the design of a class B or 
class C rf power-amplifier stage is the 
provision of adequate driving power. 
The data for most newer tube types lists 
“typical” driver-power output, which 
represents circuit and tube losses. This 
value is the actual power measured at 
the input to the grid-No.1 circuit and, 
therefore, changes as the stated condi- 
tions change. The “typical” driving 
power listed in the data for many older 
types indicates only the signal power 
dissipated in the internal grid-cathode 
circuit of the tube and in the resistance 
of the bias circuit. These figures do not 
normally include driving power that 
may be lost in tube sockets or in the 
components and wiring of driving cir- 
cuits, or tube losses due to electron- 
transit-time phenomena, internal lead 
impedances, or other factors. 


The driver stage must be capable 
of delivering sufficient signal power to 
supply all the tube and circuit losses. 
Although these losses vary with fre- 
quency, tube operating conditions, cir- 
cuit configuration, and the components 
and layout of the circuit, they can be 
estimated with reasonable accuracy for 
“straight-through” amplifiers. At fre- 
quencies up to about 30 megacycles per 
second, total tube and circuit losses are 
approximately twice the driving-power 
figures given in the tube data. At higher 
frequencies, electron-transit-time losses 
and other tube and circuit losses increase 
so rapidly that it is generally necessary 
to use a driver stage capable of supply- 
ing 3 to 10 times the driving power 
shown in the tube data. 


The driving power available for a 
class C amplifier or frequency multiplier 
should be sufficient to permit saturation 
of the driven tube, i.e., a substantial in- 
crease or decrease in driving power 
should produce no appreciable change 
in the output of the driven stage. This 
consideration is particularly important 
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when driving power is obtained from a 
series of frequency-multiplier stages be- 
cause such stages have much poorer out- 
put regulation than “‘straight-through”’ 
amplifiers. Care must be used, however, 
to assure that the maximum current or 
input ratings of the driven tube are not 
exceeded. 


Because the average plate and 
sereen-grid (grid-No.2) currents drawn 
by a properly excited class B or class C 
rf amplifier remain substantially con- 
stant, regulation of plate and screen- 
grid supplies is not necessary. A plate 
supply for a class C stage, however, 
should be capable of supplying very high 
peak currents, particularly when the 
stage is operated as a frequency multi- 
plier. : 

In cathode-drive circuits, driver- 
power output and the developed rf power 


Fig. 32 


output act in series to supply the load 
circuit. If the driving voltage and grid- 
No.1 current are increased, the output 
invariably increases. Such is not the case 
in a grid-drive circuit, in which a satu- 
ration effect occurs; i.e., above a certain 
value of driving voltage and current, 
the output increases very slowly and may 
even decrease. Therefore, a cathode- 
drive stage should not be driven near 
saturation because the maximum grid- 
No.2 input may be exceeded. 


During the tuning of a cathode-drive 
rf amplifier, variations in the load on 
the output stage produce corresponding 
variations in theload onthe driving stage. 
This effect is indicated by a simultaneous 
increase in the plate currents of both the 
output and driving stages. 
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Grid-Bias Considerations 


Because class B rf amplifiers are 
used almost exclusively as output ampli- 
fiers in radiotelephone transmitters em- 
ploying low-level amplitude modulation, 
they must have extremely linear charac- 
teristics to avoid distortion of the modu- 
lated signals. These amplifiers are not 
biased to cutoff but to a value deter- 
mined by the amplitude of the unmodu- 
lated rf driving signal, and their opera- 
tion is usually limited to a relatively 
narrow region of the characteristic. Bias 
must usually be obtained from a sepa- 
rate fixed supply, such as a battery or a 
rectifier, having very good output regu- 
lation. (Self-bias obtained from a heavily 
bypassed cathode resistor can be used 
for certain beam power tubes.) Both the 
bias and the maximum amplitude of the 
driving signal must be readjusted if the 


plate voltage is changed. 


Fig. 32 illustrates the use of fixed 
bias in rf stages having various circuit 
configurations.The battery symbol indi- 
cates any de source capable of supp!ying 
the required voltage and having good 
regulation. The rf chokes and bypass 
capacitors are used to exclude the rf grid 
voltage from the bias supply. When a 
tuned grid circuit is used, as shown in 
Fig. (32c), the rf choke usually is not re- 
quired, and in some cases may even be 
detrimental to the operation of the stage. 
The use of the wrong value of rf choke 
in the grid circuit of an rf amplifier may 
result in parasitic oscillations, especially 
when a similar choke is used in the plate 
circuit. 


Batteries, rectifiers, or other de 
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sources having high internal resistance 
should not be used as fixed-bias supplies. 
If such devices are used, the normal flow 
of grid current may charge the batteries 
to voltages greater than their rated val- 
ues, or may increase the voltage drop in 
the rectifier bleeder. The resulting in- 
crease in total operating bias may cause 
a substantial reduction in the power out- 
put of the stage. 


Class C amplifiers generally use grid- 
resistor bias obtained by grid rectifica- 
tion of the driving signal because large 
bias voltages are required (approxi- 
mately twice cutoff value, or more). 


The value required for the grid re- 
sistor (in ohms) is equal to the negative 
grid bias (in volts) divided by the de grid 
current (in amperes). If the de grid cur- 
rent of two tubes in parallel or push-pull 
flows through a common grid resistor, 
the value of the resistor is one half that 
for a single tube. Typical class C ampli- 
fier stages using grid-resistor bias are 
shown in the Circuits Section. 


Although grid-resistor bias is eco- 
nomical as regards supply requirements 
and circuit components, and adjusts it- 
self automatically to the amplitude of 
the driving signal, it provides protection 
only when adequate excitation is applied 
to the stage. Consequently, class C am- 
plifiers should generally be supplied with 
sufficient fixed or self bias to limit the 
zero-signal plate and screen-grid cur- 
rents to safe values in the event that ex- 
citation fails or is accidentally removed. 


The value required for a self-bias 
cathode resistor (inohms) is equal to the 
required self-bias voltage (in volts) di- 
vided by the total cathode current (in 
amperes). In a triode, the total cathode 
current is the sum of the de plate cur- 
rent and de grid current. Ina beam power 
tube or tetrode, de screen-grid (grid- 
No.2) current must be included in the 
cathode current. In a pentode having an 
independent suppressor grid (grid No.8), 
any current drawn by the suppressor 
grid must also be included. 


Plate-modulated class C amplifiers 
are usually operated with higher grid- 
bias voltages than unmodulated ampli- 
fiers because a linear modulation char- 
acteristic usually requires the bias to 
vary with the modulaing voltage, and 
this variation is easier to obtain if it is 
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not too large a fraction of the total bias. 
It is usually necessary to use a combina- 
tion of fixed and grid-resistor bias to 
provide the desired variation in bias volt- 
age. The grid resistor should not be by- 
passed for audio frequencies. 

Grid bias for grid-modulated class C 
amplifiers must be extremely stable to 
avoid distortion of the modulated car- 
rier and excessive dissipation. Conse- 
quently, bias should be obtained from a 
fixed supply having very good regula- 
tion characteristics, and not from a grid 
resistor or cathode resistor. 


Grid bias for screen-grid or suppres- 
sor-grid modulated rf amplifiers is not 
particularly critical and may be obtained 
by any of the methods described above: 
Cathode-bias resistors used in such am- 
plifiers, however, should be bypassed for 
the lowest modulating frequency as well 
as for rf. 

Highly stable fixed-bias voltages can 
be obtained from electronically regulated 
bias supplies or by the use of voltage- 
regulator tubes in place of a load resistor 
in the output of a bias rectifier. Voltage 
regulator tubes having regulated-volt- 
age ratings between approximately 75 
and 150 volts are available. When regu- 
lated fixed-bias potentials greater than 
150 volts are required, tubes having suit- 
able voltage ratings and similar current 
ratings may be connected in series. When 
it is necessary to accommodate larger 
currents than can be safely handled by a 
single regulator tube, types having the 
same voltage rating can be connected in 
parallel. In parallel arrangements, a re- 
sistor having a value of approximately 
100 ohms must be connected in series 
with each tube to assure equal division 
of the total load current. Examples of 
the use of voltage-regulator tubes are 
shown in Fig. 33. 


Frequency Multipliers 


The principal considerations in the 
design of frequency multipliers are the 
choice of suitable tube types and the de- 
termination of operating conditions 
which will provide maximum power out- 
put at the desired harmonic. 


For a fixed value of peak plate cur- 
rent, the harmonic output of a class C 
amplifier increases at first as the width 
of the plate-current pulse is decreased, 
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but then begins to decrease as the pulse 
width is decreased still further. There is 
a value of conduction angle, therefore, 
at which the ratio of any harmonic com- 
ponents to the peak value of the plate- 
current pulse is a maximum. These maxi- 
ma occur at conduction angles of about 
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120 degrees for frequency doublers, 80 
degrees for triplers, and 60 degrees for 
quadruplers. 


Because the use of small conduc- 
tion angles usually requires the use of 
large values of negative bias, power out- 
put and plate-circuit efficiency at the 
higher harmonics are limited by the grid- 
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bias rating of the tube, as well as by the 
peak-emission capabilities of the cath- 
ode. The over-all efficiencies obtainable 
in frequency-multiplier service are also 
limited by driving-power requirements, 
which increase as the square of the grid- 
driving voltage. Tube types for use in 
frequency-multiplier stages should have 
high-wattage filaments or cathodes capa- 
ble of supplying the very high peak-emis- 
sion currents required, and high trans- 
conductance or high amplification fac- 
tors to provide high power sensitivity. 


Oscillators 


The principal consideration in the 
design of an oscillator is usually fre- 
quency stability, rather than high effi- 
ciency or high power output. The fre- 
quency stability of an oscillator is de- 
termined partly by the mechanical char- 
acteristics of a crystal or an inductance- 
capacitance tuned circuit, and partly by 
the conditions under which the tube is 
operated. 


It is usually necessary to employ 
one or more of the following measures 
to obtain a high degree of frequency 
stability: 

(1) Minimize mechanical vibration 
and variations in ambient temperature 
which might alter the characteristics of 
the frequency-determining crystal or 
tuned circuit. 


(2) Limit the amplitude of oscilla- 
tion to minimize internal heating in the 
frequency-determining crystal or tuned 
circuit which might alter its character- 
istics. 

(3) Minimize variations in supply 
voltages by the use of regulated plate 
and screen-grid (grid-No.2) supplies. 


(4) Minimize variations in loading, 
or isolate the oscillator from a varying 
load by means of a ‘‘buffer’’ stage (usually 
a class A or class AB, amplifier). 


(5) Use special components or cir- 
cuit arrangements to compensate for 
variations in temperature, load, or sup- 
ply voltage. 

The frequency stability of a crystal 
oscillator is determined principally by 
the temperature coefficient and mount- 
ing of the crystal, and only to a limited 
extent by tube operating conditions and 
loading. Consequently, it is not usually 


necessary to use regulated plate and 
screen supplies for such oscillators, or 
to isolate them from varying loads by 
means of buffer stages. When extremely 
high stability is required, however, (e.g., 
in frequency standards and commercial 
transmitters), it is usually necessary to 
employ all of the stabilizing measures 
described above and to maintain the 
crystal at a constant temperature in a 
thermostatically controlled oven. 


Crystals, particularly those which 
are ground, “‘grown,’’ or otherwise di- 
mensioned for the higher radio frequen- 
cies, are extremely fragile and may be 
' destroyed by overloading or the use of 
excessive feedback. Triodes used in crys- 
tal oscillators should, therefore, be low- 
power types, or be operated at substan- 
tially reduced plate voltages to minimize 
crystal loading and limit the amplitude 
of oscillation. Beam power tubes, pen- 
todes, and tetrodes cause relatively little 
crystal loading because of their small 
driving-power requirements, and pro- 
vide limited feedback even when oper- 
ated at full plate voltage because of their 
internal shielding. Consequently, these 
types are especially suitable for use in 
crystal oscillators. They can also deliver 
substantially higher power outputs than 
triodes of comparable size, and thus per- 
mit the use of fewer stages in achieving 
a desired final power output. 


When multigrid tubes having very 
good internal shielding are used in crys- 
tal-oscillator circuits, it may be neces- 
sary to use external capacitive feedback 
to obtain oscillation. This feedback may 
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be provided by a small adjustable capa- .. 


citor (usually not more than 2 or 3 micro- 
microfarads) connected between the grid- 
No.1 terminal and the plate terminal of 
the tube. Under no circumstances should 
the external feedback capacitance be 
larger than necessary for oscillation, be- 
cause even small excess values may pro- 
vide sufficient feedback to destroy the 
crystal. 


To obtain good frequency stability 
in a variable-frequency oscillator, it is 
usually necessary to use all the stabiliz- 
ing measures described above. It is par- 
ticularly important to employ good com- 
ponents and sturdy mechanical construc- 
‘tion, and generally desirable to enclose 
the entire oscillator tank circuit in a 
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heavy metal shield having good thermal 
stability. Good isolation from load varia- 
tions can be obtained without a buffer 
stage by the use of an electron-coupled 
circuit. In this type of oscillator circuit, 
the control grid (grid No.1) and sereen 
grid (grid No.2) of a multigrid tube are 
the actual oscillator terminals, the screen 
grid acting as the anode. Power output 
is taken from the plate circuit, which is 
coupled to the oscillator only by the in- 
ternal electron stream. 


Crystal oscillators and variable-fre- 
quency oscillators can also be used as 
harmonic generators and frequency mul- 
tipliers. Electron-coupled oscillators are 
particularly suitable for use as frequency 
multipliers because selection of desired 
harmonies can be accomplished in the 
plate circuit without affecting the oscil- 
lator frequency. 


‘Parallel-Tuned Tank Circuits 


The performance of an rf power am- 
plifier, frequency multiplier, or oscillator 
is critically dependent on the character- 
istics of the circuit which forms its plate 
load. Thecharacteristics of the load cir- 
cuit affect the power output, harmonic 
output, plate dissipation, and driving- 
power requirements of the stage. 

The plate-circuit load of a class B 
or class C rf amplifier is usually a paral- 
lel-tuned resonant tank of the typeshown 
schematically in Fig. 34. The resonant 


PLATE 
SUPPLY 
VOLTAGE, 


z Fig. 34 
frequency, f, of such a circuit in mega- 
cycles per second is given by 

syieg SADE mniinte: 
2174/LC (1) 
where L is inductance in microhenries, 
andCis capacitancein micromicrofarads. 


This expression shows that the reso- 
nant frequency varies inversely as the 
square root of the product LC. Doubling 
both L and C halves the resonant fre- 
quency. For any given frequency, f, the 
product of L and C is a constant. 
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Except in circuits operating at ultra- 
high and higher frequencies, L is usually 
“lumped” or concentrated in a coil or 
specially formed conductor, and C is a 
combination of lumped and distributed 
capacitance. The lumped capacitance 
component is usually a variable capaci- 
tor, and the distributed component is 
composed of the self-capacitance of the 
tank, tube capacitances, and the stray 
capacitance of the circuit. Consequently, 
distributed capacitance should always 
be taken into account, particularly in 
calculations for the higher radio frequen- 
cies, at which it is usually either the 
principal component or the entire tank 
capacitance. 

The plate-tank circuit of a class B 
or class C rf amplifier must resonate at 
the desired output frequency, and must 
also convert relatively short, unidirec- 
tional pulses of plate current into com- 
plete oscillations at this frequency. In 
other words, it must act as an electrical 
‘“flywheel.”?’ The plate tank must also 
have sufficient impedance at resonance 
to limit the no-load plate current of the 
stage to a safe value. 


The effectiveness of a tank circuit’s 
flywheel action is indicated by the ratio 
of the‘‘wattless” power (in volt-amperes) 
developed in the tank to the actual power 
(in watts) delivered by the tube. This 
ratio is known as the ‘‘operating Q”’ of 
the tank, and is proportional to the tank 
capacitance. Its approximate value in 
terms of tube operating conditions is 
given by 
Q= GM ELX Bs 

- “B00 < Ip 
where C is the total capacitance across 
the tank in micromicrofarads, f is the 
frequency in megacycles per second, Eb 
is the de plate potential in volts, and 
Ib is the total de plate current of the 
stage in milliamperes. 

The impedance of a parallel-tuned 
circuit at resonance (its equivalent re- 
sistance, Req) is proportional tothetank 
inductance and inversely proportional 
to the tank capacitance and the tank- 
coil resistance. The approximate value 
Req in ohms is given by 

wires (3) 
Req = Cr 


where L is the tank inductance in micro- 
henries, C is the tank capacitance in 
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microfarads, and r is the ac resistance of 
the tank-circuit inductor in ohms. 

Because there is a conflict between 
the characteristics required for high op- 
erating Q and those required for high 
equivalent resistance, determination of 
proper values for plate-tank circuits is 
one of the most important considerations 
in rf amplifier design. 

The first step in the design of a 
plate-tank circuit is the determination 
of the most suitable operating Q for the 
type of service in which the stage is to 
be used. The use of too low a Q results in 
a distorted waveform containing very 
strong harmonics and, therefore, is 
wasteful of power and likely to result in 
serious interference. The use of too high 
a Q, on the other hand, usually results in 
large circulating currents and, therefore, 
in substantial tank-circuit losses. A value 
between 10 and 15 is generally recom- 
mended for rf telegraphy or telephony 
service. A value of 12 is most frequently 
used in the design of amateur and indus- 
trial equipment. 

The next step is the determination 
of the tank capacitance, C, for the Q 
value and tube operating conditions 
selected. This value is obtained from 
equation (2) transposed to the form 


o 300K QX by 
aes be 


Fig. 35 shows C as a function of the 
ratio Eb/Ib for a Q value of 12. The 
curves in Fig. 35 can be used to deter- 
mine values of tank-circuit capacitance 
suitable for use in equipment operating 
in the amateur bands. Values of C ob- 
tained from this chart or calculated by 
the use of Equation (4) apply only for 
single-ended tank circuits which are not 
split for neutralization or other purposes, 
such as that shown in Fig. 36 (a). These 
values represent the total capacitance 
required for resonance at the correspond- 
ing frequencies, and include tube and 
stray circuit capacitance. Values slightly 
higher than those indicated can gener- 
ally be used without appreciable reduc- 
tion of power output. 

When a split tank circuit is em-. 
ployed for a single-ended stage, as shown 
in Fig.36 (b), the total tank capacitance 
should be one-fourth that indicated by 
Fig. 35 or Equation (4). The correspond- 
ing tank inductance, therefore, is 4 times 


(4) 


that required for a tank circuit which is 
not split. If the tank tuning capacitor is 
a split-stator type, such as that shown 
in Fig. 36 (c), each section should have 
one-half the capacitance indicated by 
Fig. 85 or Equation (4). 

A push-pull stage operating at the 
same dc plate voltage and total de plate 
current as a single-ended stage also re- 
quires one-fourth the tank-circuit capaci- 
tance indicated in Fig. 35 or Equation 
(4), or if the tuning capacitor is a split- 
stator type, each section should have 


one-half the capacitance indicated. A 


push-pull stage operated at the same 
plate voltage but drawing twice as much 
plate current. as a single-ended stage re- 
quires one-half the tank-circuit capaci- 
tance indicated. In this case, each sec- 
tion of a split-stator tank capacitor 
should have the capacitance indicated 
in Fig. 35 and in Equation (4). 
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When the required tank-circuit ca- 
pacitance is known, the tank inductance 
required for resonance at the desired fre- 
quency can be determined by substitu- 
tion of the value of C in Equation (1). 
Approximate winding data for single- 
layer coils, such as that shown in Fig. 
37, suitable for use in amateur transmit- 
ters can then be obtained from the fol- 
lowing formula: 
re R? x N? 
~ 9R + 10B 
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where L is the inductance of the coil in 
microhenries, R is the mean radius in 
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inches, N is the number of turns, and B 
is the length in inches. 

It is sometimes impracticable to 
limit the operating Q of a plate-tank 
circuit to the desired value under the 
proposed operating conditions. For ex- 
ample, in parallel-tube stages or stages 
operating at the higher radio frequencies, 
tube and stray circuit capacitance may 
be larger than the optimum total capaci- 
tance indicated in Equation (4). In such 
cases, the designer has a choice of the 
following procedures: 

(1) Retain the proposed tube-oper- 
ating conditions and design the plate- 
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tank circuit for the lowest Q value 
obtainable under these conditions; 

(2) Modify the tube-operating con- 
ditions (provided the tube ratings are 
not exceeded) to obtain the proper Eb/Ib 
ratio for the desired operating Q; 

(3) Design the stage for push-pull 
operation, thereby reducing tube output 
capacitance to one-half that of a single 
tube, or to one-fourth that of parallel 
tubes; 
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(4) Employ a “‘series-tuned”’ tank 
circuit of the type shown in Fig. 38, in 
which the variable capacitance Cy is 
several times larger than the tube 
capacitance C¢. 


Interstage Coupling 


One of the most important consider- 
ations in rf circuit design is the method 
used for coupling the input of an ampli- 
fier or frequency muitiplier to the out- 
put of the preceding stage. An inter- 
stage rf coupling circuit must permit 
efficient transfer of energy at the desired 
frequency; discriminate, if possible, 
against harmonics of the desired fre- 
_ quency; and, where necessary, provide 
dc isolation between the driver and the 
driven stage. It should also permit ad- 
justment of the loading for the driver 
and the excitation supplied to the fol- 
lowing stage. Three principal types of 
interstage coupling are employed in rf 
equipment: capacitive coupling, direct 
inductive coupling, and indirect induc- 
tive (“link’’) coupling. 

In capacitive coupling, a capaci- 
tor having very low reactance at the 
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desired frequency is connected between 
the plate-tank circuit of the driver stage 
and the grid of the following tube. This 
capacitor should be designed for use at 
radio frequencies, and should have a 
voltage-breakdown rating adequate to 
withstand the maximum potential dif- 
ference developed between the driver 
plate circuit and the grid of the follow- 
ing tube. The input side of the coupling 
capacitor may be connected directly to 
the driver plate, as shown in Fig. 39 (a), 
or to a tap on the plate-tank coil, as 
shown in Fig. 39 (b). 

A tapped plate-tank coil provides a 
convenient means for controlling loading 
and excitation, and generally makes it 
unnecessary to tune the grid circuit of 
the driven stage. Unused portions of 
tapped tank coils, however, frequently 
resonate with stray capacitances to form 
unloaded “‘parasitic”’ tank circuits which 
are readily shocked into oscillation and 
may interfere with the operation of the 
equipment. Consequently, it is usually 
preferable to use an untapped plate-tank 
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coil in the driver stage and a non-reso- 
nant grid circuit for the following stage, 
and to control the excitation by varia- 
tion of the coupling capacitance. Because 


of the relatively high impedances on 
both sides of the coupling capacitor, the 
driver and the driven stage should be in 
close proximity. Capacitive coupling 
tends to increase the transfer of har- 
monics because the reactance of the 
coupling capacitor decreases as the fre- 
quency increases. 


Direct inductive coupling, shown 
in Fig. 40, is very efficient, but also in- 
volves high coupling impedances and, 
therefore, requires that the driver and 
driven stage be in close proximity. The 
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coupling between the plate and grid 
windings may be fixed or adjustable. 
Adjustable coupling provides a conven- 
ient means for controlling loading and 
excitation. The grid winding may be 
either tuned or untuned. Although the 
tuned type provides maximum efficiency, 
the additional control complicates tuning 
and is rather critical of adjustment. 

Indirect inductive coupling or 
“link” coupling is used extensively 
in rf power equipment. Although it does 
not provide the high efficiency obtain- 
able with direct inductive coupling, it 
allows considerable flexibility in equip- 
ment design because it does not require 
close physical proximity between the 
coupled stages. ‘‘Link’”’ coupling is espe- 
cially useful for equipment which is fre- 
quently modified or which must be de- 
signed to permit concentration of prin- 
cipal control functions in a particular 
stage or unit of the equipment. 


In this method of coupling, shown 
in Fig. 41, substantially identical “‘link’”’ 
windings of a few turns each are induc- 
tively coupled to the plate-tank coil of 
the driver and to the grid-tank coil of 
the following stage. Because of their low 
impedance, these link windings may be 
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Consideration: ———=—=—=——_———— 


connected together through suitable 
transmission lines of considerable length 
with little danger of excessive radiation 
or interference pickup. Because the links 
are inductively coupled to the plate and 
grid circuits, the transmission lines are 
not required to carry de and, therefore, 
may be grounded. These interstage trans- 
mission lines may be any of the various 
types commercially available, such as 
twisted pair, ribbon line, open-wire line, 
or coaxial cable, depending on the re- 
quirements of the circuit. 


The coupling between link wind- 
ings and their respective tank coils may 
be either fixed or adjustable. Fixed links 
should be coupled as tightly as possible 
to their tank coils in order to assure 
maximum energy transfer. When vari- 
able coupling is desired, it is usually suf- 
ficient to have only one of the links ad- 
justable. Link windings should always 
be coupled to their tank coils at points 
of minimum rf potential. In single-ended 
tank circuits (not split), the correct loca- 
tion for a link winding is at the end of 
the plate-tank coil connected to the 
plate-voltage supply or at the ground 
(or bias-supply) end of the grid-tank 
coil. In split single-ended circuits or 
push-pull circuits, link windings should 
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be coupled to the centers of their respec- 
tive tank coils. 

Both direct inductive coupling and 
link coupling inherently provide better 
discrimination against harmonics than 
capacitive coupling. 


Output Coupling 


Output coupling circuits must de- 
liver as much as possible of the power 
supplied to them because there is no 
subsequent amplification to make up for 


any losses. Because these circuits are 
usually required to work into low-im- 
pedance antennas, transmission lines, or 
other load devices, they must also de- 
liver heavy output currents. Conse- 
quently, they must be designed to have 
the highest possible efficiency. In addi- 
tion, any harmonics present in the out- 
put of the final stage must be eliminated 
in the output coupling circuit so that 
they will not enter the antenna or out- 
put transmission line. 


Safety considerations usually re- 
quire that the load side of an output 
coupling circuit be completely insulated 
from the ac and dc power-supply circuits 
of the equipment, and particularly from 
the plate-supply voltage of the output 
stage. In some cases the antenna, trans- 
mission line, or load device must also be 
insulated from ground. 


Capacitive output coupling has the 
advantage of simplicity. It also per- 
mits matching to loads of substantially 
different impedance by the selection of 
a suitable feed point on the plate-tank 
eoil of the output stage. However, it 
does not discriminate against harmonics 
which may be present in the output of 
the final stage, and may create serious 
safety hazards if leakage or voltage 
breakdown occurs in the coupling ca- 
pacitor. 


Probably the simplest and most 
convenient type of output coupling is 
inductive coupling. This type permits 
accurate impedance matching to high- 
or low-impedance antennas, transmis- 
sion lines, or other loads, and inherently 
tends to discriminate against harmonics. 
Because it does not involve the use of 
series capacitors, it also minimizes the 
possibility of breakdowns which might 
place the plate voltage of the output 
stage across the rf output terminals and 
load. 


When the load winding of an induc- 
tively coupled output circuit is untuned, 
the turns ratio between the input and 
output windings must be such that the 
proper load impedance is reflected in the 
plate circuit of the final amplifier. This 
turns ratio (primary to secondary) is 
equal to Zp/Zs, where Zp is the plate- 
load impedance desired for the final am- 
plifier, and Zs is the impedance of the 
antenna, transmission line, or other load 
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device. The plate-load impedance, Zp, 
in ohms can be determined approxi- 
mately from the following relations: 


For unmodulated or plate-modu- 
lated class C amplifiers, Zp=Eb/2Ib; 
for class B amplifiers and grid- or sup- 
pressor-grid-modulated class C ampli- 
fiers, Zp=Eb/(4 Ib); where Eb is the de 
plate potential in volts and Ib is the de 
plate current in amperes. These values 
of Zp are for unbalanced, single-ended 
output circuits. For split-tank or push- 
pull circuits, the values of Zp deter- 
mined from these relations should be 
multiplied by four. 


Stabilization 


Any amplifier will oscillate if suffi- 
cient energy having the same frequency 
and the same phase as the grid voltage 
is fed back from the plate circuit to the 
grid circuit. Feedback of the proper 
phase for oscillation (regenerative feed- 
back) may take place through the grid- 
plate capacitance of the tube, or through 
external capacitive or inductive cou- 
pling between plateand grid circuits. The 
amount of feedback necessary to cause 
self-oscillation is inversely proportional 
to the power sensitivity of the amplifier 
and, therefore, is much smaller for beam 
power tubes and other multigrid types 
than for triodes. In most multigrid types, 
however, the internal shielding provided 
by the screen grid (grid No.2) is so effec- 
tive that any tendency to self-oscillation 
is usually the result of external, rather 
than internal, feedback. To assure sta- 
bility in a multigrid rf amplifier stage, 
therefore, it is essential that the input 
and output circuits be completely 
shielded from each other. In some cases, 
it may also be necessary to shield these 
circuits from the tube. 


In a triode, the relatively large 
grid-plate capacitance provides a low- 
impedance path for regenerative feed- 
back which cannot be eliminated by the 
use of external shielding. The effect of 
this capacitance can be nullified, how- 
ever, by taking voltage from the plate 
circuit and feeding it back to the grid 
in the proper phase and amplitude to 
cancel the regenerative feedback. This 
technique, known as “neutralization,” 
can also be employed with multigrid 


tubes to improve their stability at the 
higher radio frequencies. 


The method of neutralization most 
frequently used, plate neutralization, 
is shown in Fig. 42. This method em- 
ploys a balanced plate-tank circuit 
having its mid-point effectively at rf 
ground potential, so that rf voltages of 
substantially equal amplitude and op- 
posite phase are developed across the 
two halves of the tank. The neutralizing 
voltage is taken from the bottom end of 
the tank and applied to the grid through 
the neutralizing capacitor, Cn. Although 
the theoretical value of Cy is exactly 
equal to the grid-plate capacitance of 
the tube, the value actually required 
may vary because of stray capacitances. 


Fig. 42 


Consequently, Cn is usually made ad- 
justable over a small range on either 
side of the theoretical value. 

Another method of neutralization 
for single-ended stages, grid neutraliza- 
tion, is similar to plate neutralization 
except that the split tank circuit which 
provides the neutralizing voltage is lo- 
cated in the grid circuit. 


Parasitic Oscillations 


Parasitic oscillations are oscillations 
which. occur in a circuit at frequencies 
other than the desired signal frequency, 
its harmonics, or its subharmonics.They 
may be continuous, or occur only during 
keying, modulation, or surges in the 
power-supply circuits of the equipment. 
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Because they absorb power from the cir- 
cuits in which they occur, parasitics re- 
duce efficiency and performance at the 
desired operating frequency. They may 
also be responsible for voltage flashover, 
instability, or premature failure of tubes 
and other circuit components, and may 
create serious interference by causing 
radiation of spurious carrier and side- 
band frequencies. 


Parasitics are generated when reso- 
nance at some frequency other than the 
normal operating frequency occurs si- 
multaneously in the input and output 
circuits of a tube. Under these condi- 
tions the stage functions as a “‘tuned- 
grid-tuned-plate” oscillator, the grid- 
plate capacitance of the tube providing 
the feedback path. These simultaneous 
resonance conditions may be created by 
the use of similar circuit constants in the 
plate and grid circuits (e.g., the use of 
identical rf chokes in both circuits) or 
by the“‘secondary’’ characteristics (small 
amounts of capacitance and inductance) 
of the tubes, circuit components, or cir- 
cuit conductors. 


Parasitics in multistage equipment 
must be eliminated on a stage-by-stage 
basis. Identification of the particular 
components forming a parasitic circuit 
often requires considerable study and 
“‘cut-and-try’’experimentation.The first 
step is to distinguish true parasitics from 
self-oscillation in the stage in question, 
and to determine the frequency or fre- 
quencies of the parasitics. For this step, 
excitation is removed from the offending 
stage, and also from the preceding stage 
to minimize the possibility of feed- 
through at the normal operating fre- 
quency or a subharmonic. The stage is 
then operated at about one-half normal 
plate and screen-grid (grid-No.2) volt- 
age and checked for oscillations. 


When the presence of parasitics has 
been verified, and their frequency or 
frequencies determined, vhf parasitics 
should be eliminated first. VHF para- 
sitics can usually be traced to one or 
more of the following sources: 


(1) Long connecting leads between 
grid and plate terminals of tubes and 
the corresponding tank circuits. 


(2) Push-pull tank circuits employ- 
ing split-stator tank capacitors in which 


the common terminals of the tank ca- 
pacitors are not at rf ground potential. 


(8) Inadequate bypassing, or the 
use of long connecting leads to bypass 
capacitors, particularly in the screen- 
grid-to-cathode circuits of multigrid 
tubes. 


(4) Long leads in neutralizing cir- 
cuits. 


(5) Tapped tank-circuit coils. (Un- 
used portions of tapped tank coils are 
particularly troublesome in this respect 
because they are not loaded and, there- 
fore, can form resonant circuits of very 


high Q.) 
(6) Inadequate separation between 


components in the input and output 
circuits of the stage. 


Two methods can be used to mini- 
mize parasitics in resonant circuits. In 
one method, the constants of one of the 
circuits involved are changed to shift its 
resonant frequency. The lengths of the 
leads to the circuit may be reduced 
(preferably to a minimum), or the posi- 
tion of a connecting lead or component 
may be shifted to reduce its capacitance. 
When such a change is made, however, 
the new resonant frequency of the cir- 
cuit may be the same as that of another 
combination of circuit elements, with 
the result that a new parasitic oscillation 
is created. 


The second method is the insertion 
in one of the tube circuits (grid, plate, 
or cathode circuit) of aspecial load which 
will rapidly dissipate parasitic oscilla- 
tions but will not appreciably affect the 
performance of the stage at the desired 
frequency. In a low-current circuit, this 
load may be a non-inductive resistor 
having a value between 10 and 100 ohms 
inserted directly at the tube socket. Ina 
high-current circuit, a small rf choke (5 
to 10 turns of wire) should be connected 
in parallel with the resistor. 


Fig. 43 shows a beam power tube 
in an rf amplifier which has been stabi- 
lized to eliminate parasitics. Lz, Lx, and 
L, represent the distributed inductance 
of the grid, cathode, and plate leads, re- 
spectively. Cgp and Cg, are the grid- 
plate and plate-cathode capacitances of 
the tube. Li, Ci, L», and Cy, are the nor- 
mal grid and plate tank-circuit compo- 
nents. The following stabilization meas- 
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ures are shown in the circuit: 

(1) The screen grid (grid No.2) is 
bypassed to the cathode directly at the 
tube socket with a mica or ceramic ca- 
pacitor of not less than 0.002 microfarad 
having extremely short leads. 


(2) Because the tube has an indi- 
rectly heated cathode, an unbypassed 


non-inductive resistor having a value of 
25 ohms or less is installed in the cathode- 
return lead directly at the tube socket. 


(3) A non-inductive resistor having 
a value of 50 ohms or less is installed in 
series with the grid-tank circuit directly 
at the grid terminal of the tube socket. 


(4) The grid-tank circuit is loaded 
with a non-inductive resistor having a 
value between 5000 and 50000 ohms. 


Besides the measures shown in the 
circuit, the screen-grid voltage is reduced 
proportionally when the tube is operated 
at less than the maximum rated value of 
plate current. In addition, ample driving 
power is provided. If necessary, the grid 
current and bias are increased to pro- 
vide ample driving power, but the maxi- 
mum ratings for grid current and grid 
voltage should not be exceeded. A “‘satu- 
rated” tube (7.e., one supplied with am- 
ple driving power) is relatively immune 
to parasitics. 

When all vhf parasitics have been 
eliminated, attention should be directed 
to the elimination of low-frequency para- 
sitics. Low-frequency parasities are fre- 
quently caused by: 

(1) The use of rf chokes in series 
with both the plate and grid circuits of 
the amplifier, particularly when identi- 
cal chokes are used in both circuits. 
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(2) Resonance conditions in power- 
supply filter circuits. 


(3) Resonance conditions in modu- 
lation-circuit components. 


(4) The use of high-impedance RC 
circuits in screen-grid-supply circuits for 
multigrid tubes. 


(5) The use of parallel feed in both 
the grid and plate circuits of a tube. 


In addition to the stabilization of 
individual stages in power-tube equip- 
ment, it is also necessary to prevent un- 
desired coupling and feedback between 
stages operating at the same frequency. 
Over-all stabilization of multistage equip- 
ment may require shielding of individual 
tubes or entire stages, the use of filtering 
and decoupling networks in power-sup- 
ply leads and in grid-, plate-, or other 
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circuit-return leads, or combinations of 
such measures. 


Power-Supply Considerations 


Because class B and class C rf am- 
plifiers may be operated without plate, 
screen-grid, or bias voltages (or at volt- 
ages substantially below normal values) 
during certain tuning adjustments, they 
should incorporate means for reducing 
or completely removing these voltages 
independently in each stage. It is also 
desirable that plate, screen-grid, and 
fixed-bias voltages for individual rf am- 
plifier stages be adjustable up to the 
maximum values for the tubes employed 
so that maximum operating efficiency is 
attainable at a particular power output 
or frequency. 


Power Tube 
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Calculation of Operating 
Conditions 


The only restrictions on tube oper- 
ating values are those imposed by the 
published maximum ratings. When it is 
necessary or desirable to operate tubes 
under conditions other than those shown 
under ‘‘Typical Operation” in published 
data, suitable values may be approxi- 
mated by simple calculations. These ap- 
proximate values may then be used in a 
tentative operating setup, and adjust- 
ments made, if necessary, to assure that 
desired output and efficiency areobtained 
without any of the maximum ratings for 
the tube being exceeded. 


Simple calculations can be used to 
determine operating conditions for any 
type of service in which plate current 
flows for less than the entire signal cycle. 
They can be used for triode and multi- 
grid-tube class C amplifiers (both modu- 
lated and unmodulated), for push-pull 
class AB and class B audio amplifiers 
and for class AB and class B linear rf 
amplifiers. 


The basic factors used in these cal- 
culations are the peak plate current of 
the tube, and the corresponding instan- 
taneous plate voltage, grid voltages, and 
grid currents. The peak plate current is 
determined by the average or de plate 
current and by the plate-conduction 
angle (i.e., the fraction of the signal cy- 
cle during which plate current flows). 
For a given dc plate current, peak plate 
current varies inversely with conduction 
angle and is equal to the de value times 
a conversion factor K;, given in Table 
I. The corresponding instantaneous val- 
ues of the other tube currents and volt- 
ages are obtained from the ‘‘Average 
Characteristics’ curves for the tube. 
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Table |. 
Conduction 

Angle 

(degrees) Ki Ka Ks Ks Ks 
210 2.75 -0-723 072055 02795. O2234 
200 2.87 0.145. 0.4148 (078525 02275 
190 3.00 0.765 0.081 0.919 0.262 
180 3.14 0.785 0.000 1.000 0.250 
170 3.32 0.805 0.095 1.095 0.237 
160 3.50 0.825. 0.210 22-2106,.,08224 
150 3.75 0.844- 0.350 1.350) -0.213 
140 4.00 0.862 0.520 1.520 0.200 
130 4.25 0.880 0.782 1:732 0.187 ~ 
120 4.60 0.897 1.000 2.000 0.174 
110 5.00 0.9138 1.345 -2.345° 0.160 
100 5.50 0.927 1.800 2.800 0.145 
90 6.10 0.940 2.410 3.410 0.130 


Table I also gives four other con- 
version factors or constants (Ko, Ks, Ku, 
and K;) used in these calculations. A 
sixth factor, Ks, which is a function of 
grid bias and driving voltage, is given in 
Table II. The values given for con- 
stants K,, Ks, K3, Ky, Ks; are based on 
the use of sinusoidal signal waveforms 
and conduction angles between 90 and 
180 degrees. Angles between 100-and 160 
degrees are generally used in “straight- 
through”’ class C amplifiers. Angles of 
90 degrees are usually employed only in 
frequency multipliers, and angles of 180 
degrees in class AB and class B ampli- 
fiers. 


Experience has shown that the most 
satisfactory relation between power out- 
put and power gain in“‘straight-through”’ 
class C amplifier service is achieved at a 
conduction angle of about 140 degrees. 
The use of larger conduction angles re- 
duces driving-power requirements, but 


Table Il 
Ea/Egi Ke Eoa/Eg: Ke 

0.25 4.67 0.65 6.95 
0.30 4.84 0.70 oe 
C235 3.04 0.75 te 49) 
0.40 5.26 0.80 9.25 
0.45 5.50 0.85 10.70 
0.50 5.78 0.90 13.12 
0.55 6.10 0.95 18.63 
0.60 6.49 


results in substantially reduced plate- 
circuit efficiency. The use of smaller con- 
duction angles, on the other hand, tends 
to increase plate-circuit efficiency, but 
makes it necessary to provide substan- 
tially higher driving power. 


Use of Curves 


Average characteristics of power 
tubes are usually given in the form of 
sets or “families” of curves, such as 
those shown in the J'ube Types Section. 
The separate ‘‘plate,” “grid-No.1,”’ and 
“‘grid-No.2” families given for the RCA- 
6146 beam power tube are typical of 
eurves furnished for multigrid types. 
Combined ‘‘plate” and “‘grid’’ families 
such as those given for the RCA-812-A 
are usually furnished for triodes. 


Plate families show the simultane- 
ous relationships between plate voltage, 
control-grid voltage, and plate current. 
Consequently, they may be used for de- 
termining effective minimum plate volt- 
ages and peak positive control-grid volt- 
ages corresponding to desired or calcu- 
lated values of peak plate current. They 
also may be used for determination of 
the grid-bias voltages required to obtain 
desired values of quiescent (zero-signal) 
plate current in class A, class AB, and 
class B amplifiers. In addition, they per- 
mit such factors as plate-load resist- 
ance, power output, plate dissipation, 
and harmonic distortion to be determined 
graphically. 

Grid families are used in determin- 
ing the peak currents in the correspond- 
ing grid circuits. Like peak plate cur- 
rent, these peak grid currents flow at the 
instant control-grid voltage is at positive 
peak value, and plate voltage is minimum. 

A single set of curve families for a 
multigrid tube shows the characteristics 
of the tube at a particular grid-No.2 (or 
screen-grid) voltage. If a different grid- 
No.2 voltage is to be used, appropriate 
*‘Average Characteristics’? curves must 
be obtained, or values shown in the avail- 
able curves must be converted mathe- 
matically. A simple method of conver- 
sion is given later. 


Class C Telegraphy Service 
Multigrid Tubes 


(1) Choose a plate voltage (Ep), a 
de grid-No.2 (screen-grid) voltage (Ke), 
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and a de plate current (Ip) which pro- 
vide a plate input (P;) within the maxi- 
mum rating for the tube. Also select a 
conduction angle smaller than 180 de- 
grees (preferably 140 degrees). 

(2) Using the value of K, given in 
Table I for the conduction angle se- 
lected, calculate the peak plate current 
Gpmax) a8 follows: 

haar = Ky x Ip 

(3) Determine the effective mini- 
mum plate voltage (€pmin) and peak 
positive grid-No.1 voltage (€e;ma,) from 
the plate-family curves for the chosen 
value of E,, and the calculated value of 
Ibmax- For maximum plate-circuit effi- 
ciency and maximum power gain, both 
€bmin 2Nd €eymax Should be as small as 
possible. Because of other considerations, 
however, €pmin Should be slightly above 
and to the right of the “‘knee”’ in the ap- 
propriate grid-No.1 voltage curve. The 
use Of Cpmin ANd Ce;max Values below the 
Knee causes excessive grid-No.1 and 
grid-No.2 current; the use of values too 
far to the right of the knee reduces 
power output and may result in exces- 
sive plate dissipation. 

(4) Using the value of Ky» given in 
Table I for the conduction angle se- 
lected, calculate power output (Po) as 
follows: 

Po = Kz X (Ep —€bmin) X Ib 

(5) Plate dissipation or plate loss 

(Pp) is then given by 

Pp = (Ep X Tp) Ty Po 
If this value exceeds the maximum plate- 
dissipation rating for the tube, it will be 
necessary torecalculatesteps (1) through 
(5) using a smaller conduction angle. 


(6) Using the values of K; and Ky, 
given in Table I, calculate the de grid- 
No.1 voltage or bias (Ee,) as follows: 
: K,X Ee 

Mgog1 
where peog; is the mu-factor (grid No.2 
to grid No.1) of the tube. 

(7) The peak rf grid-No.1 voltage 
(Eg,) required to drive the tube to full 
output is given by 


Eg, rs —Ko, Ae €cimax 


(8) Determine peak grid-No.1 cur- 
rent (ie;max) from the grid-current char- 
acteristies curves for the appropriate 


Bo=—(K3 X ecimax) — 


value of E,,.. (Like peak plate current, 
peak grid-No.1 current flows at the in- 
stant that plate voltage is equal to epmin 
and grid-No. 1 voltage is equal to ece;max)- 
Then, using the value of K, given in 
Table II for the calculated values of 
Ee, and Eg,, determine the de grid 
current (Ie,) as follows: 


Te, == icimax/Ke 
(9) The approximate driving power 


(Pa) required by the grid-cathode cir- 
cuit of the tube is then given by 


Pa = 0.9 X EQ, X te 


(It should be noted that this value of Pa 
does not represent the total power that 
must be delivered by the driver stage, 
which must be sufficient to supply the 
various tube and circuit losses described 
previously.) 

(10) It is now necessary to calculate 
the de grid-No.2 current (Ic,) and grid- 
No.2 input (We,). First determine the 
peak grid-No.2 current (iesmax) from the 
screen-grid-current characteristics curves 
for the appropriate value of E,,.. (The 
value of iesmax is determined at the in- 
tersection of the plate-voltage coordinate 
corresponding to e€bmin With the grid- 
No.1 voltage coordinate corresponding 
tO @€ce:max). Then, using the value of K; 
given in Table I for the conduction an- 
gle employed, calculate the de grid-No.2 
current (I,.) as follows: 

Tos = K; X itseans 
Grid-No.2 input (W,,) is then given by 
We = Kes x Te 
If this value of W,, exceeds the maxi- 
mum rating for grid-No.2 input given in 
the tube data, it will be necessary either 
to reduce E,. or to employ a smaller 
conduction angle. 
Example: 

Calculate operating values for the 
RCA-6146 in Class C Telegraphy Service 
under CCS conditions. The basic oper- 
ating values are selected to be: E,»=600 
volts; Ip=112 milliamperes; E,..=150 
volts; plate-conduction angle=140 de- 
grees, 

(1) Plate input (P;) = 600 volts < 
0.112 ampere=67.2 watts. This value is 
just within the maximum CCS rating of 
67.5 watts. 

(2) From Table I, K; for a conduc- 
tion angle of 140 degrees is 4. Therefore, 
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peak plate current (ipmax)=0.112 am- 
pere X 4 =0.448 ampere, or 448 milli- 
amperes. 


(3) From the plate family for the 
6146 given in Fig. 44 (Ee,=150 volts), 
a suitable value for effective minimum 
plate voltage (e€pmin) to the right of the 
*‘knee”’ is 70 volts. The corresponding 
peak positive grid-No.1 voltage (€e;max; 
determined from Ee; curves) for a peak 
plate current of 448 milliamperes is 
approximately +16 volts. 


(4) From Table I, K, for a conduc- 
tion angle of 140 degrees is 0.862.There- 
fore, power output (P,.)=0.862 « (600—- 
70) X 0.112=51 watts. 

(5) Plate dissipation (Pp) = (600 x 
0.112)-51 = 16.2 watts. This value is 
well within the maximum plate-dissipa- 
tion rating of the 6146 for class C teleg- 
raphy under CCS conditions (20 watts). 


(6) The de grid-No.1 or bias voltage 
(Ec,) and peak rf grid-No.1 voltage 
(Ezg,) are calculated next. (Note that 
bias voltage E,, is not the Ee, shown in 
the characteristics curves, which repre- 
sents total grid voltage, 7.e., the alge- 
braic sum of the bias E,, and peak rf 
grid-No.1 voltage ecimax). From table 
I, K; and K;, for a conduction angle of 
140 degrees are, respectively, 0.520 and 
1.520. From the technical data for the 
6146, mu-factor (yeo¢,) is 4.5. Therefore, 


52 
Bey = —(0.520 X 16) +2190. 3 


—50.6=-58.9, or approximately—59volts. 

(7) Peak rf grid-No.1 voltage (Eg;) 
= —(-59) + 16= 75 volts. 

(8) The next step is to determine dc 
grid-No.1 current (I¢,). From the grid- 
No.1 average characteristics curves 
shown in the tube data (EK, = 150 
volts), for Cbmin of 70 volts and ee,max 
of +16 volts, peak grid-No.1 current 
(ie;max) = 28 milliamperes. 

From Table II, Kgs for the ratio 
Ee, /Eg,= 59/75 = 0.787 is between the 
values given for ratios of 0.75 and 0.80, 
and is approximately 9. Consequently, 
I.,=0.028/9=0.0031 ampere, or approx- 
imately 3 milliamperes. 

(9) The driving power required by 
the grid (Pa)= 0.9 X 75 X 0.003 = 0.208, 
or approximately 0.2 watt. 

(10) From the grid-No.2 character- 
istics curves shown in the tube data 
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AVERAGE PLATE CHARACTERISTICS 


TYPE 6146 
E¢=6.3 VOLTS 
GRID-N£2 VOLTS =150 


PLATE MILLIAMPERES 


| 


400 
PLATE VOLTS 


Fig. 44 


(Ee, = 150 volts), for Ey = 70 volts and 
Ke.=+16 volts, peak grid-No.2 current 
(iepmax) = 59 milliamperes (approx.) 


From Table I, K; for a conduction 
angle of 140 degrees is 0.200. Conse- 
quently, de grid-No.2 current (I,.) = 
0.200 < 0.059 = 0.0118 ampere, or 11.8 
milliamperes. Grid-No.2 input (We) = 
150 X 0.0118 = 1.77 or approximately 
1.8 watts. This value is well within the 
maximum rating for the 6146 (8 watts). 


These calculated values are com- 
pared below with the ‘““Typical Opera- 
tion” values given in the published data 
for the 6146 in Class C Telegraphy Serv- 
ice, CCS conditions, as amplifier up to 
60 Me: 


Caleu- Pub- 
lated lished 
DC Plate Voltage (Eb)... 600 600 volts 
DC Grid-No.2 
VMoltager(Hicay.. .. oh.<s be 150 150 # volts 
DC Grid-No.1 
Voltage (Ber)... a. i oe -59 -58 volts 
Peak RF Grid-No.1 
Voltage (egimax) ....... Th: 73. 5 volte 
DC Plate Current (Ib)..... 112 | 242 ma 
DC Grid-No.2 Current (Ic¢z) 11.8 i) ma 
DC Grid-No.1 
CATT OD GSE 4) cis ckaskes te sm. te 3. 2.8 ma 
Driving Power 
(Approx; Pd): scise cle nite ¢ O52 1002 watt 
Power Output 
MA PPTOR ALO) carie seieuleiye 51 52 watts 


Class C Telegraphy Service 
Triodes 


Calculations for triode class C am- 
plifiers are similar to those described for 
multigrid tubes except that somewhat 
different considerations are involved in 
the determination of effective minimum 
plate voltage (€pmin) and peak positive 
grid voltage (€emax), and that calcula- 
tions for grid-No.2 current and input 
are not required. 


(1) Choose a plate voltage (Ep) and 
a de plate current (Ib) which provide a 
plate input (Pi) within the maximum 
rating for the tube. Also select a suitable 
conduction angle (preferably 140 de- 
grees). 

(2) Using the value of K, given in 
Table I for the conduction angle se- 
lected, calculate the peak plate current 
(ipmax) aS follows: 

lpnins Lb Od Ke 

(3) Determine peak positive grid 
voltage (€gmax) and effective minimum 
plate voltage (€pmin) for this value of 
ipmax from the plate-family curves for 
the tube. 


The maximum permissible value of 
€omax and the minimum permissible 
value of epmin are determined at the 
point where the horizontal coordinate 
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representing the peak current intersects 
the “E, = Ep” line (sometimes called 
“Diode Line’). It is generally desirable 
that epmin be slightly more positive than 
Comax: Li Cbmin 18 smaller than. eemax, the 
grid will be driven more positive than 
the plate and will draw excessive cur- 
rent, and the peak plate current will be 
reduced. In addition, the harmonic out- 
put of the stage will be greatly increased. 


(4.) Using the value of K, givenin 
Table I, calculate the power output 
(P.) as follows: 

Po= Kz X (Ep = €bmin) x Ip 

(5) Plate dissipation or plate loss 
(Py) is then given by 

Pp = (Ep X Ip) — Po 
If this value exceeds the maximum plate- 
dissipation rating of the tube, it will be 
necessary torecalculatesteps (1) through 
(5) using a smaller conduction angle. 

(6) Using the value of K; given in 
Table I, caleulate the gridbias (Ee) re- 
quired as follows: 


Ee at ar [Ks x Geniax ae €bmin/#) + Ep/x] 


where , is the amplification factory shown 
in the published data for the tube. 

(7) The peak rf grid voltage (Eg) 
required to drive the grid from bias level 
to the peak positive value determined 
in step (8) is given by 

Kg = —Ee + Cemax 

(8) Determine peak grid current 
(iemax) from the grid-current character- 
istics curves. (The value of ignax is 
shown at the intersection of the plate- 
voltage coordinate corresponding to 
€pmin With the grid-voltage curve corre- 
sponding to €gmax). Then, using the 
value of K, given in Table II for the 
calculated values of E, and Eg, deter- 
mine the dc grid current (Ic) as follows: 

I, = lemax/Ke 
If this value of Ic is greater than the 
maximum grid-current rating for the 
tube, or is undesirably large, it will be 
necessary to recalculate using a higher 
value for e@pmin- 

(9) The approximate driving power 
(Pa) required by the tube is then given 
by Pa=0.0 Xe xls 


Example: 
Calculate operating values for the 
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RCA-812-A for Class C Telegraphy 
Service under ICAS conditions. The 
plate voltage is selected to be 1500 volts; 
the plate input, the maximum rated 
value for the tube; and the plate-con- 
duction angle, 140 degrees. 


(1) From the published data for the 
812-A, the maximum plate-input rating 
is 260 watts. The dc plate current (Ip) 
required to provide this input at a plate 
voltage, (Ep) of 1500 volts is Ip = 
260/1500 = 0.173 ampere, or 173 milli- 
amperes. 


(2) From Table I, Ki for a conduc- 
tion angle of 140 degrees is 4. Therefore, 
peak plate current (ipmax) = 0.173 X 
4.00 = 0.692 ampere, or 692 milliamperes. 


(3) The average characteristics 
curves given in Fig. 45 show that a peak 
plate current of 692 milliamperes is ob- 
tained at a peak positive grid voltage 
(€Cemax) Of 118 volts and an effective min- 
imum plate voltage (e€pmin) of 140 volts. 


(4.) From Table I, K, for a conduc- 
tion angle of 140 degrees is 0.862. There- 
fore, power output (P.)= 0.862 x (1500 
-140) X 0.173 = 203 watts (approx.). 


(5) Plate dissipation (Pp) = (1500 
0.173) -203=57 watts (approx.) 


This value is well within the 65-watt 
maximum rating for the 812-A for class 
C telegraphy under ICAS conditions. 


(6) From TableI, K; is 0.520. From 
the published data, the amplification fac- 
tor wis 29. Therefore, the de grid voltage 
or bias(Ece)=— [0.520 (118+ 140/29) + 
1500/ 29} =—[0.520 x (118 + 4.8) + 52] 
= —(64 + 52)= -—116 volts. 

(7) Peak rf grid voltage (Eg) = 
—(-116) + 118 = 234 volts. 

(8) From the average characteris- 
tics curves shown in Fig. 45, for @emax of 
+ 118 volts and epmin of 140 volts, peak 
grid current (ignax) = 195 milliamperes 
(approx.). 

From Table II, K, for the ratio 
Ee/Eg = 116/234, or approximately 0.5, 
is 5.78. Consequently, the de grid cur- 
rent (Ic) = 0.195/5.78 = 0.0887 ampere, 
or 34 milliamperes (approx.). 


(9) The driving power required at 
the grid (Pa) = 0.9 X 234 X 0.084= 7.2 
watts. 


These calculated values are com- 
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AVERAGE CHARACTERISTICS 


PLATE (Ip) OR GRID(Ic) MILLIAMPERES 


PLATE VOLTS (Es) 


Fig. 


pared below with the ‘Typical Opera- 
tion” values given in the published data 
for the RCA-812-A in Class C Teleg- 
raphy Service, ICAS conditions: 


Caleu- Pub- 

lated lished 
DC Plate Voltage(Ep)...... 1500 1500 volts 
DC Grid Voltage(Ec)....... -116 -120 volts 
Peak RF Grid Voltage(Eg).. 234 240 volts 
DC Plate Current (Ip) ..... 173 «173 ma 
DC Grid Current, 

(Approx. 4 Loosen ean Was 34 30 ma 
Driving Power (Approx., Pad) 7.2 6.5 watts 
Power Output (Approx., Po) 203 190 watts 

Plate-Modulated 


Class C Telephony Service 


Operating values for plate-modu- 
lated class C amplifiers may also be cal- 
culated by the procedure described 
above. As mentioned previously, how- 
ever, dc plate-voltage and de plate-input 
values selected for plate-modulated am- 
plifiers must be within the maximum 
ratings given in the tube data for this 
type of service. 


In general, adequate protection 
against excessive de plate input is ob- 
“tained when the dc plate voltage and 
plate current do not exceed 80 per cent 
of the maximum class C telegraphy 
values. It is also usually desirable to em- 
ploy a conduction angle smaller than 
that used in telegraphy service to assist 
in obtaining linear modulation, as dis- 
cussed previously. 
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Frequency Multipliers 
Multigrid Tubes 


Operating values for multigrid tubes 
used as frequency multipliers are also 
calculated as described above under 
Class C Telegraphy Service, except that 
values for the constants Ki, Ks, K;, K,, 
and K; are obtained from Table III in- 
stead of Table I. 


Table Ill 
Ki Ka K3 Ky K; 
Doubler 460-20. 63570 1005 <2. 00 10.174 
Tripler G90" -Or6S 193.27, ara On 116 
Quadrupler 9.00 0.63 6.46 7.46 0.089 


Triodes 


Operating values for triodes used as 
frequency multipliers are also calculated 
as described above, except that values for 
the K constants are obtained from Table 
III instead of Table I, and the following 
equation is used to determine the value 
of grid-bias voltage: 


K 
Eg= — (Ki X Egmax) ae (3 Ep —ebmin 


Class AB, SSB Service 
Multigrid Tubes 


The operating conditions for a class 
AB, linear rf amplifier used in single- 
sideband service can be estimated from 
the load line plotted on a set of plate 
characteristics. The typical plate and 
grid-No.2 characteristic curves shown in 
Figs. 46 and 47 are used in the following 


) 


é 


procedure. All published maximum rat- 
ings must be observed for each step. 

(1) Choose values of plate voltage 
(Ep) and grid-No.2 voltage (Ee,) within 
the published maximum ratings. 

(2) Determine peak plate current 


RCA Transmitting Tubes 


higher-valued fraction places the static 
current level in the more linear portion 
of the dynamic transfer curve. 

(4) Determine the minimum plate 
voltage (Epmin) from point of Ipmax 
found in (2). 


TYPICAL PLATE CHARACTERISTICS 


TYPE 8O72 

HEATER VOLTS #13.5 
GRID-No.2 VOLTS * 250 
GRID-No.1 VOLTS= Ec, 


PLATE AMPERES 


1500 


2000 
PLATE VOLTS 


92CM—li288T 


Fig. 46 


TYPE 8072 

HEATER VOLTS=13.5 | 
GRID-No.2 VOLTS=250 
GRID-No.| VOLTS = EC} 


GRID-No.I(Ic}) OR GRID-No. 2 (IC2) MILLIAMPERES 


> 
400 600 


PLATE VOLTS 
92CM<Ni29IT 


0 200 


Fig. 47 


(Ibmax) for zero bias (Ee, = 0)-at or 
slightly below the knee of the zero-bias 
curve for the value of E., chosen in step 
(1). 

(3) Select a value of zero-signal 
plate current (Ip,) between 1/6 and 1/10 
of Ibmax found in (2). Locate Ip, at se- 
lected Ey and construct a load line to 
the point found in (2). In general, the 
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(5) Determine the grid-No.1 bias 
(K.,) from graph at the point of zero 
signal found in (8). 

(6) DC plate current at peak of 
envelope (Ip,) is approximately equal to 
Tpmax/3. 

(7) Average de plate current (Ip) 
is equal to Ip,/1.4. 

(8) Determine peak grid-No.2 cur- 
rent (Ic:max) from Fig. 47 at conditions 
in (2). 

(9) DC grid-No.2 current at peak 
of envelope (I-,.) is approximately equal 
tous / 4: 

(10) Average grid-No.2 current 
(Ic,) is approximately equal to I,../1.4. 

(11) Averagegrid-No.2 dissipation 
(Po,) is approximately equal to Ee, XIe,. 

(12) Peak Envelope Power input 
(Ping) is equal to Ep X Ine. 

(13) Peak Envelope Power output 
(PEP) is equal to (Ibmax/4) (Ev-Epmin). 

(14) Average Plate Dissipation. 
(Pp) is equal to 0.7 Ping — 0.5 PEP. 

(15) Average Power Output (Po) 
is equal to PEP/2. 

(16) Effective rf load resistance 
(Rp) is equal to 2(Ep — Epmin)/Iny- 


Example: 
Calculate operating values for the 


RCA-8072 linear rf power amplifier for 
single-sideband service with two-tone 
modulation. 


(1) The plate voltage is selected to 
be 700 volts; grid-No.2 voltage, 250 volts. 

(2) On Fig. 46 plot the maximum- 
signal point at knee of E., = 0 curve 
(point A). Read Inmax = 0.65 ampere 
Locate Epmin at 250 volts. 

ie yie = 7(1/6.5) xX: 0. 65 = 
ampere. 

(4) On Fig. 46 plot the minimum- 
signal point at Ey = 700 volts and Too = 
0.10 ampere (point B). 

(5) On Fig. 46 read Ee, at —15 volts 
at minimum-signal point B. 

(6) Caleulate: In, = Ibmax/3. = 
0.650/3 = 0.22 ampere. 


uty 
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Toe ="0.5 Paitas/ Dp 
Verify value to be within maximum rat- 
ings. 

(3) Determine peak plate current 
(Ibmax) 28 3 Ing found in (2). 

(4) Determine average plate cur- 
rent (Ip) as Ip,/1.4. 

(5S) Determine peak positive grid 
voltage (Eemax) and effective minimum 
plate voltage (Epmin) for this value of 
Ipmax from the typical plate character- 
istics for the tube. 

The maximum permissible value of 
Eemax and the minimum permissible 
value of Epmin are determined at the 
point where the horizontal coordinate 
representing the peak current intersects 
the E. = Ep line (sometimes called “‘Di- 


ode Line’’). It is generally desirable for 


(7) Calculate: Ip = Ip./1.4 = 0. 22! 


1.4 = 0.16 ampere. 

(8) On Fig. 47 locate point A at Ep 
250 volts and Ee,>0 on grid-No.2 
current curves. Read Icmax = 0.065 
ampere. 

(9) Calculate: Tice = Cy Sy = 
0.065/4 = 0.016 ampere. 

(10) Calculate: I, = Ic../1.4 = 
0.016/1.4 = 0.011 ampere. 

(11) Calculate: P., =-Ee;X I. = 
250 X 0.011 = 2.7 watts. Verify that 
grid-No.2 dissipation is within rating. 

(12) Caleulate: Ping = Ep Ii, = 700 
xX 0.22 = 154 watts. 

(13) Calculate: PEP = (Ibmax/4) 

(Ev — Epmin) = (0.650/4) (700 ~ 250) = 
73 watts. 

(14) Calculate: Pp = 0.7 Pine -0.5 
PEP = 0.7 (154) — 0.5 (73) = 71 watts. 
(15) Calculate: Po= PEP/2= 18/2 
= 36.5 watts. j 
(16) Calculate: Rp = 2 (Ep - 
Epmin)/Ipmax = 2(700-250)/0.65 = 1884 
ohms. 


Triodes 


Operating conditions for high-mu 
triodes at zero-bias grid-drive conditions 
with two-tone modulation may be cal- 
culated as follows. 

(1) Select a plate voltage (Ep) 
within the maximum rating of the tube. 

(2) Determine dc plate current at 
peak of envelope (Ine) which gives a 
plate input approximately 90 per cent 
of the plate input at the peak of envelope 
rating: 
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Eemax to be 75 per cent of Emin. 

(6) Zero-signal de plate current 
(Ibo) is equal to Ing/5. 

(7) Peak of envelope power input 
(Pine) is equal to Ep in (1) times Ip, in (2). 

(8) Calculate peak envelope 
power output (PEP) as follows: 

PEP = (Ibmax/4) (Ep ai Epmin) 

(9) Average plate dissipation (Pp) 
is equal to 0.7 Ping — 0.5 PEP. Verify 
value to be within maximum ratings. If 
exceeded, reduce Ipmax slightly; if still 
exceeded, reduce Ep. 

(10) Peak rf grid voltage (Ez) is 
equal to Eemax for zero-bias conditions. 

(11) Determine peak grid current 
(Iemax) from the grid-current character- 
istics curves. The value of Iemax is shown 
at the intersection of the plate-voltage 
coordinate corresponding to Epmin with 
the grid voltage curve corresponding to 
Eema: 

(12) Peak-envelope grid current 
(Ice) is equal to one-third Iemax in (11). 

(13) Average de grid current (I-) 
to 171 ig. in (12). 

(14) Calculate driving power of 
tube (Pa) as follows: Pa = Eg (Iemax/4)- 

(15) Calculate effective rf load re- 
sistance (Rp) as follows: Rp = 2(Ep - 
Epmin)/ Tpmax- 

For cathode-drive conditions, it is 
necessary to calculate the feedthrough 
driving power (Pr) as follows: 

Pr = E, (Ibmax/4) 

The feedthrough power must then 
be added to both the driving power (Pa) 
in (12) and the peak-envelope power 
(PEP) in (10). The effective rf load re- 


sistance (Rp) in (18) must be modified 
as follows: Rp = 2(Ep - Epmin + Ec)/ 
Tbmax- 

Example: 

Calculate operating values for the 
RCA-811A for linear rf power amplifier 
service under ICAS conditions. Refer to 
Fig. 48 for curve values. 


RCA Transmitting Tubes 


(15) Calculate: Rp 2(Epb 
Epmin)/Inpmax = 2 °(1250—80)/036>=— 
6500 ohms. 


Class AB and Class B 
AF Amplifier Service 


Push-pull class AB and class B af 
amplifiers are assumed to have a con- 


AVERAGE CHARACTERISTICS 
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(1) Select Ey = 1250 volts. 

(2) Calculate: Ib. = 0.9 Pine/Ep = 
0.9 X 165/1250 = 0.12 ampere. 

(3) Calculate: Inmax = 3 Ibe. = 3 X 
0.12 = 0.86 ampere. 

(4) Calculate: Ip = Ing/1:4 = 0.12/ 
1.4 = 0.09 ampere. 

(5) On Fig. 48 locate Inmax = 0.36 
ampere at Point A. Read Eemax = 80 
volts; Epmin = 80 volts. 

(6) Calculate Ip, = Ine/5 = 0.12/5 
0.024 ampere. 

(7) Ping = Ep lng = 1250-> .0:120 
150 watts. 

(8) Calculate: PEP = (Ipmax/4) (Ep 
—Epmin) = (0.86/4) (1250 — 80) = 0.09 
(1170) = 105 watts. 

(9) Pp = 0.7 Pine - 0.5 PEP 
(0.7) 150-(0.5) 105 = 52.5 watts. 

(10) Record: E, = 
volts. 

(22) (On Pig. 48 -locater he = 
0.12 ampere at Point C. 


I 


80 


je ae 


(13) Caleulates I... = Inn./3 = 
0.12/3 = 0.04 ampere. 
(13): Caloubate:: Govcs* Tic /4cAt = 


0.04/1.4 = 0.028 ampere. 
(14) Calculate: Pa 
= 80 (0.12/4) = 2.4 watts. 


Eg (Icmax/4) 
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duction angle of 180 degrees. 


This assumption is permissible (even 
though the actual conduction angle per 
tube is slightly greater than 180 degrees) 
because any plate currents drawn simul- 
taneously by the two sides of the circuit 
are effectively cancelled in the output. 
transformer and do not appear in the» 
composite plate-current waveform. DC 
voltage, current, input, and dissipation . 
values for af amplifiers are calculated on 
a per-tube basis; ac values such as power 
output, driving voltage, and driving 
power are calculated for the entire stage. 


The plate-circuit loads for af ampli- 
fiers are usually iron-core transformers, 
which are not adjustable to the same de- 
gree as the resonant tank circuits used 
as loads for rf amplifiers. To assure 
proper loading for a class AB or B stage, 
therefore, it is necessary to calculate the 
plate-to-plate load resistance required, 
and to provide an output transformer or 
coupling device which presents this re- 
sistance to the plate circuit of the ampli- 
fier when connected to the external load. 
Because the dc plate current of a class 
AB or class B af amplifier is small under 


zero-signal conditions and increases with 
amplitude of the driving signal, it is also 
necessary to calculate both the zero-sig- 
nal plate current (Ip,) and the maximum- 
signal plate current (Ipmsx). The maxi- 
mum-signal value should not be con- 
fused with the peak plate current (ipmax), 
which is the highest instantaneous value 
and, at the assumed conduction angle of 
180 degrees, is equal to 3.14 & Ipmax. 


Class AB2 Amplifiers 
Multigrid Tubes 


(1) Choose a plate voltage (Ep), a 
de grid-No.2 (screen-grid) voltage (Ee,), 
and a maximum-signal de plate current 
(Ipmax) Which provide a maximum-sig- 
nal plate input within the maximum 
ratings for the tube. Assume a plate- 
conduction angle of 180 degrees. 

(2) Using the value K, = 3.14 given 
in Table I for a conduction angle of 180 
degrees, calculate the peak plate current 
(ipmax) per tube as follows: 


Ibmax = K; X Tbmaax = 3.14 Epman 


(3) Determine peak positive grid-. 


No.1 voltage (€e;max) and effective mini- 
mum plate voltage (ep,;,) from the 
plate-family curves for the tube for the 
calculated value of ipmax and the chosen 
value of E,... As mentioned earlier for 
class C amplifiers, the best compromise 
from the standpoints of plate-circuit 
efficiency and power sensitivity is ob- 
tained when ep, is slightly to the right 
of the ‘“‘knee’”’ in the appropriate grid- 
voltage curve. 

(4.) Using the value of K, = 0.785 
given in Table I, calculate the power 
output (P.) for the stage (two tubes in 
push-pull) as follows: 

Po= 2K» X (Ep = €bmin) x idee 
= 1.57 X (Ep ia €pmin) x Tpmax 

(5) The plate dissipation (Pp) per 
tube is then given by 

Pp = (Ep X Ibmax) — Po/2 
If this value exceeds the maximum plate 
dissipation rating per tube for class AB, 
service, it will be necessary to recalcu- 
late steps (1) through (5) using either a 
smaller peak plate current (and, conse- 
quently, a smaller maximum-signal de 
plate current), or a lower value of epmin. 


(6) The zero-signal de plate current 
(Ip) per tube is selected to provide a 
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combination of high power output with 
low odd-harmonic distortion. A small 
value of Ip, is desirable for high power 
output, but a value above the “‘knee”’ of 
the tube characteristic must be used to 
minimize distortion. 


In most cases, a suitable value for 
Ip) is one which results in a zero-signal 
plate dissipation per tube of one-third 
to one-half the maximum rated value 
(Ppmax)- For one-third maximum dissi- 
pation, the zero-signal plate current 
(Ip)) per tube is given by 

Ipo = Ppmax/(3 X Ep) 

(7) The de grid-No.1 bias voltage 
(Ee,) required to obtain the desired 
value of Ip, can then be determined 
from the plate-family curves for the 
chosen value of Eg. 


(8) The peak af grid-No.1 (driving) 
voltage (K,g,) required for each tube is 
given by 

Eg, = —Eq + Ccimax 
The total driving voltage (E¢,-¢,) re- 
quired for the stage, therefore, is given 
by 
Kgi-g1= 2x (Eg,) =2xX (—Eg, ri Ceynax) 

(9) The plate-to-plate load resist- 
ance (Rzyp-p) required for a push-pull 
class AB, or class B af amplifier is given 
by 

Ryp-p = 1.27 x (Ep ae Comin) plomex 
This value is four times the resistance 
represented by a load line drawn on the 
appropriate plate-family curves for the 
tube from the ipmax, Cbmin Point to the 
intersection of the plate-voltage (Ep) 
coordinate with the Ip = 0 axis. 


(10) Determine the peak grid-No.1 
current (ic;max) per tube from the grid- 
No.1-current curves given for the tube. 
The value of ie;max is shown at the in- 
tersection of the epmim coordinate with 
the €e;max curve. 


(11) The maximum-signal driving 
power (Pa) required by the push-pull 
stage is given by * 

Pa= ic;max x Bg, /2 

(12 )The peak grid-No.2 current 
per tube (iemax) is obtained from the 
grid-No.2 characteristics curves for the 
chosen grid-No.2 voltage. 

(13) Using the value K;= 0.25 given 
in Table I for a conduction angle of 180 
degrees, calculate the maximum-signal 


grid-No.2 current (Iezmax) per tube as 
follows: 
Teomax = K; X i¢omax = 0.25 leomax 

(14) The maximum-signal grid-No.2 

input (We) per tube is then given by 

We = Ke x Teomax 

If this value of We, exceeds the maxi- 

mum rating for the tube, it will be neces- 

sary to reduce either e€pmin OF Ego. 


The zero-signal grid-No.2 current 
(Ie.)) is usually a small fraction of the 
maximum-signal current (Iema<). Con- 
sequently, it has little or no effect on the 
maximum grid-No.2 input, and is not 
an important consideration. 

Example: 

Calculate operating values for a 
push-pull class AB, af amplifier stage 
using two RCA-6146 tubes operating 
under ICAS conditions. The basic oper- 
ating values are Ep = 600 volts, FE. = 
200 volts, and Ipmax= 1385 milliamperes 
per tube. 

(1) Plate input per tube (P;) = 600 
< 0.135 = 81 watts. This value is well 
within the maximum rating of the 6146 
for this type of service (90 watts). 


(2) For a conduction angle of 180 
degrees, peak plate current per tube 
(ipmax) = 3.14 X 0.1385 = 0.424 ampere, 
or 424 milliamperes. 


(3) From the average plate charac- 
teristics curves for E,, = 200 volts given 
in the data section, the peak positive 
grid-No.1 voltage per tube (€ej;max) = 
+5 volts (approx.) and the effective 
minimum plate voltage (@pmnin) = 65 
volts (approx.). 

(4) Power output for two tubes in 
push-pull (P,) = 1.57 X (600-65) « 0.135 
= 113.5 watts. 

(5) Plate dissipation per tube (Pp) 
(600 X 0.1385) — 113.5/2= 24.2 watts. 

(6) For one-third maximum rated 
plate dissipation, zero-signal de plate 
current (Ibo) = 25/(3 & 600) = 0.0139 
aggpere, or 14 milliamperes (approx.) 
per tube. 

(7) From the plate-family curves 
for E.. = 200 volts, the de grid-No.1 
voltage or bias (E-,) required to produce 
a zero-signal plate current of 14 milli- 
amperes per tube at a plate voltage of 
600 volts is approximately —51 volts. 


(8) The peak af grid-No.1-to-grid- 
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No.1 (driving) voltage (Eg;-g:) = 
2 [-(-51) +5] = 112 volts. 


(9) The effective plate-to-plate load 

1.27 (600 —65) 
0.185 

5033, or approximately 5000 ohms. 


(10) From the grid-No.1 curves 
given in the data section for E,, = 200 
volts, peak grid-No.1 current (ie;max) is 
8 milliamperes. (approx.) for @e;max = 
+65 volts and e€pmin = 65. 


(11) The driving power required to 
produce maximum power output (Pa) = 
(0.008 X 56)/2 = 0.22 watt. 


(12) From the grid-No.2 curves for 
Ee. = 200 volts given in the data section, 
for €e;max=+5 volts and e€pmin= 65 volts, 
peak grid-No.2 current per tube (icomax) 
= 45 milliamperes. 


resistance (Ryp-p) = 


(13) The de maximum-signal grid- 
No.2 current per tube (le max) = 0.25 X 
45 = 11.2 milliamperes. . 

(14) Maximum-signal grid-No.2 in- 
put per tube (We) = 200 X 0.0112 = 
2.24 watts. This value is well within the 
maximum rating for the 6146 (3 watts 
per tube). 

These calculated values are com- 
pared below with the nearest “‘Typical 
Operation’’ shown in the published data 
for the 6146 in Class AB Open 
ICAS conditions. 


Values are for two tubes sees Eis 
DC Plate Voltage (Ep).. 600 600 volts 
DC Grid-No.2 

Voltage (Eq@)........ 200 190. volts 
DC Grid-No.1 Voltage 

(Fixed Bias, Eei)..... -51 -48 volts 
Peak AF Grid-No.1-to- 

Grid-No.1 Voltage ae 

(Bierieay ite cas eee 112 109 volts 
Zero-Signal DC Plate ; 

Current (2Ibo)....... 27 28 5. maa 
Maximum-Signal DC ; 

Plate Current (2Ipmay) 270 270 ma 
Zero-Signal DC Grid- 

No.2 Current (2Ie2)... — 4d, re. 
Maximum-Signal DCGriad- 

No.2 Current (2Ie2max) 22.4 20 ma 
Effective Load Resistance 

(Plate to plate, Rip-p) 5000 5000 ohms 
Maximum-Signal Driving 

Power, (Approx., Pd). 0.22 0.3 watt 
Maximum-Signal Power 

Output, (Approx., Po), 113.5 110 watts 


Class B Amplifiers 


Triodes 
The procedure for calculating oper- 
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ating values for push-pull triode class B 
stages is substantially the same as that 
given above for multigrid-tube class 
AB; stages, but does not involve calcu- 
lations for grid-No.2 voltage, current, 
input, or dissipation. 


Example: 

Calculate operating values for a 
class B modulator stage using two RCA- 
812-A’s operating under ICAS condi- 
tions. The dc plate voltage (Ep) is 1500 
volts, and the maximum-signal dc plate 
current (Ipmax) per tube is 155 milli- 
amperes. 

(1) Plate input per tube (Pi) = 
1500 X 0.155 = 232.5 watts. This value 
is slightly less than the maximum plate- 
input rating. of the 812-A for ICAS 
operation (235 watts). 

(2) For a conduction angle of 180 
degrees, the peak plate current per tube 
(ipmax) = 3.14 X 0.155 = 0.487 ampere, 
or 487 milliamperes. 

(3) From the average plate charac- 
teristics curves shown in Fig. 45, for 
ibmax = 487 milliamperes, the peak posi- 
tive grid voltage (€emax) = +90 volts 
(approx.) and the effective minimum 
plate voltage (€pmin) = 100 volts. 

(4) Power output for two tubes 
(Po) = 1.57 & (1500-100) x.0.155 = 340 
watts (approx.). 

(5) Plate dissipation per tube (P)) 
= (1500 < 0.155) -840/2 = 62.5 watts. 
This value is within the maximum rating 
for the 812-A (65 watts). 

(6) For one-third maximum rated 
dissipation, zero-signal dc plate current 
per tube (Ipo) = 65/(3 K 1500) = 0.0145 
ampere = 14.5 milliamperes. 

(7) From the plate characteristics 
curves given in Fig. 45, de grid voltage 
or bias (E,) required to produce this 
value of plate current at a plate voltage 
of 1500 volts is approximately —45 volts. 

(8) The peak af grid-to-grid driving 
voltage required for maximum power 
output (Eg-¢) = 2E = 2[-(-45) +90] 
=270 volts. . 

(9) The effective plate-to-plate load 

: a 1500- 
resistance (Ryp-p) = Lal eee UN 199) ane oe lal) 
= 11500 ohms (approx.). 

(10) From the grid-current curves 


shown in Fig. 45, peak grid current 
(iemax) for Cemax = + 90 volts and epnin 
= 100 volts is 140 milliamperes (approx.). 


(11) The driving power required for 
maximum output (Pa) = (0.140 x 185) /2 
= 9.45, or approximately 9.5 watts. These 
calculated values are compared below with 
the “Typical Operation” values for ICAS 
conditions shown in the published data 
for the RCA-812-A in Class B Modula- 
tor Service, ICAS conditions. 


Values are for two tubes a Ee oA 
DC Plate Voltage (Eb). . 1500 1500 volts 
DC Grid Voltage (Ee)... -45 -48 volts 
Peak AF Grid-to-Grid 

Voltage (Eg-g)....... 270 270 volts 


Zero-Signal DC Plate 
Current (2Ibo)....... 29 28 . ma 
Maximum-Signal DC Plate 


Current (2Ibmax).... 310 310 ma 
Effective Load Resistance 

(Plate-to-plate, Rup-p) 11500 18200 ma 
Maximum-Signal Driving 

Power (Approx., Pd).. 9.5 5 watts 
Maximum-Signal Power 

Output (Approx., Po).. 340 340 watts 


Conversion Factors 


Operating conditions for voltage 
values other than those shown in the 
published data can be obtained by the 
use of the nomograph shown in Fig. 49 
when all electrode voltages are changed 
simultaneously in the same ratio. The 
nomograph ineludes conversion factors 
for current (Fj), power output (F)), 
plate resistance or load resistance (F;), 
and transconductance (Fgm) for voltage 
ratios between 0.5 and 2.0. These fac- 
tors are expressed as functions of the 


_ ratio between the desired or new voltage 


for any electrode (Eaes), and the pub- 
lished or original value of that voltage 
(Epup). The relations shown are appli- 
cable to triodes and multigrid types in 
all classes of service. 

To use the nomograph, simply 
place a straight-edge across the page so 
that it intersects the scales for Eaes and 
Epup at the desired values. The desired 
conversion factor may then be read di- 
rectly or estimated at the point where 
the straight-edge intersects the Fj, Fp, 
F,, or F'gm scale. 


For example, the dashed lines on 
the nomograph show that for a ratio 
Eaes/Epun of 2/2.5 (all electrode voit- 
ages reduced 20 per cent), Fj is approxi- 
mately 0.72, Fp is approximately 0.57, 
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F, is 1.12, and Fgm is approximately 
0.892. These factors may be applied di- 
rectly to operating values shown in the 
tube data, or to values calculated by the 
methods described previously. 

When only one electrode voltage of 
a tube is changed, for example in the 
calculation of operating conditions for a 
multigrid tube operated at a grid-No.2 
voltage for which curve families are not 
available, the nomograph is used twice. 
The procedure is shown in the following 
example: 

Determine operating values for an 
RCA-6146 beam power tube in Class C 
Telegraphy Service at its maximum 
ICAS plate-voltage (Ep) and plate-input 
(Pi) ratings of 750 volts and 90 watts, 
and at a grid-No.2 voltage (E,.) of 160 
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volts. (The de plate current Ip of the 
tube under the desired conditions is 90 
watts/750 volts, or 120 milliamperes.) 


Because curve families are not avail- 
able for an Ee, of 160 volts, operating 
conditions must first be calculated for 
the nearest value of Ee. for which curves 
are available (t.e., 150 volts). For this 
calculation, the chosen values of Ep and 
Tp must be converted to the correspond- 
ing values for E,, = 150. The plate volt- 
750 X 150, 

160 
mately 703 volts. Using conversion-fac- 
tor values obtained from the nomograph 
for the voltage ratio 150/160, the plate 
current (Ip) = Fi X In = 0.91 X 120, or 
approximately 109 milliamperes. 

For a conduction angle of 140 de- 


age (Ep) becomes or approxi- 
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grees, K; = 4 and the peak plate current 
(ipmax) = 4 X 109 = 486 milliamperes. 


From the plate-family curves of the 
6146 for Ee, = 150 volts shown in the 
tube data, the effective minimum plate 
voltage (€pmin) = 75 volts and the peak 
positive grid voltage (ecymax) = +15 
volts. 

From the corresponding grid-No.1 
and grid-No.2 curve families, peak grid- 
No.1 current (ieymax) = 24.5 milli- 
amperes and peak grid-No.2 current 
Geomax) = 39.5 milliamperes. 


These instantaneous voltages and 
currents can now be converted to cor- 
responding values for the desired Ee, of 
160 volts. For the voltage ratio 160/150, 
or 1.066, enmin = 75 X 1.066, or approxi- 
mately 80 volts, and eeymax = +15 X 
1.066, or approximately 16 volts. 

From the nomograph, the current 
conversion factor F; for the ratio 160/150 
is 1.1.Consequently, ieymax = 24.5 X 1.1, 
or approximately 27 milliamperes, and 
lcomax= 09-5 X 1.1, or approximately 43.5 
milliamperes. 

The remaining operating values can 
then be calculated: Power output (Po) 
= Ke X (Ep-epmin) X In = 0.862 (750- 
80) X 0.120 = 69.3 watts. 

Thedcgrid-No.1 voltage or bias (E¢,) 

K; x Kes 
= CK x €cimax) s Ta ea ee 
< 16) -1.52 (160/4.5), or approximate- 
ly —62 volts. 

The peak rf grid-No.1 voltage (Eg,) 
= —(-62) +16 = 78 volts. 

From Table II, the constant K, = 
9.15 (approx.) for an Ey,/Eg, ratio of 
62/78, or 0.795. Consequently, the dc 
grid-No.1 current (Iq) = 27/9.15, or 
approximately 3 milliamperes. 


The de grid-No.2 current (In.) = 
Ks X jeomax = 0.2 X 43.5, or 8.7 milli- 


amperes. The de grid-No.2 input (We;) 


= 160 volts x 0.0087 amperes, or ap- 
proximately 1.4 watts. 


These calculated values are com- 
pared below with the published “Typi- 
cal Operation’”’ values for the 6146 in 
Class C Telegraphy, ICAS conditions: 


Caleu- Pub- 
lated lished 
DC Plate Voltage (Eb)... 750 750 ~—volts 
DC Grid-No.2 
Voltage (Hq)........ 160 160 —rvolts 


Operating Conditions and Adjustments 


DC Grid-No.1 

Voltage (Ec1)........ -62 -—62 volts 
Peak RF grid-No.1 

Voltage (Hgi)........ 18 19 volts 
DC Plate Current (Ipb).. 120 120 ma 
DC Grid-No.2 

Current: (Les) sine asctens 8.7 11 ma 
DC Grid-No.1 

Current (len) tees. ee 3 3.1 ma 
Driving Power, 

(Approxcbd)ckbasiee 0.21 0.2 watt 
Power Output, 

CAPDIOxX-2 PO). ss ss 69.3 70 watts 
Plate-input power (Pi).. 90 90 watts 
Plate dissipation (Pd)... 21 20 watts 
Grid-No.2 Input (We:).. 1.39 1.76 watts 


Because this method for conversion 
of characteristics is necessarily an ap- 
proximation, the accuracy of the nomo- 
graph decreases progressively as the 
ratio Eaes/Epuy departs from unity. In 
general, results are substantially correct 
when the value of the ratio Eaes/Epup 
is between 0.7 and 1.5. Beyond these 
limits, the accuracy decreases rapidly, 
and the results obtained must be con- 
sidered rough approximations. 


The nomograph does not take into 
consideration the effects of contact po- 
tential or secondary emission in tubes. 
Because contact-potential effects be- 
come noticeable only at very small de 
grid-No.1 (bias) voltages, they are gen- 
erally negligible in power tubes. Second- 
ary emission may occur in conventional 
tetrodes, however, if the plate voltage 
swings below the grid-No.2 voltage. 
Consequently, the conversion factors 
shown in the nomograph apply to such 
tubes only when the plate voltage is 
greater than the grid-No.2 voltage. Be- 
cause secondary emission may also oc- 
cur in certain beam power tubes at very 
low values of plate current and plate 
voltage, the conversion factors shown in 
the nomograph do not apply when these 
tubes are operated under such conditions. 


Adjustment and Tuning 


AF equipment does not normally 
require tuning or preliminary adjust- 
ments other than those necessary for 
obtaining plate-current balance in push- 
pullstages. Subsequent operating adjust- 
ments of gain or input-signal level and 
“tone” or frequency response can usually 
be made without the aid of auxiliary 
equipment. 

Tuning and operating adjustments 
in rf power equipment, however, are nu- 
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merous and complex and require the use 
of instruments for accurate measurement 
of frequency, de grid current, de plate 
voltage and current, and de screen-grid 
(grid-No.2) voltage and current of multi- 
grid tubes. Other equipment which may 
be necessary or useful includes: a grid- 
dip oscillator for preliminary tuning of 
resonant tank circuits and for neutrali- 
zation adjustments; a ‘dummy load’’ 
(an incandescent lamp or non-inductive 
resistor having suitable resistance and 
wattage rating) used to absorb the power 
output of the final stage so that unau- 
thorized frequencies or other improper 
signals which may be produced during 
preliminary adjustments are not radi- 
ated by the antenna system or load; 
simple rf indicators, such as a neon lamp 
or a small flashlight bulb which is con- 
nected to a one- or two-turn loop of wire; 
andsimpledevices for measuring approxi- 
mate frequency, such as absorption-type 
wavemeters. A cathode-ray oscilloscope 
is desirable for proper adjustment of 
radiotelephone, television, and facsimile 
transmitters. 


Because a class C stage may draw 
excessive plate current if operated even 
momentarily into an improperly tuned 
plate-tank circuit, all plate-tank circuits 
should be tuned to their approximate 
operating frequencies (with the aid of a 
grid-dip oscillator) before actual operat- 
ing adjustments are begun. During this 
preliminary tuning procedure, all plate, 
screen-grid, and grid-bias supplies should 
be turned off, but all tubes and circuit 
components should be in place and nor- 
mal filament or heater voltages should 
be applied to the tubes to assure that the 
stray capacitance and inductance of each 
stage are substantially the same as those 
present during operation. 


Tuning Procedure 


Tuning and adjustment of rf power 
equipment starts in the oscillator or in- 
put stage, and continues through suc- 
ceeding stages along the path followed 
by the rf signal. The procedure used in 
tuning class C stages is generally the 
same for all types of service, circuit con- 
figurations, and tube types. Consequent- 
ly, the procedure given below for tuning 
a “straight-through” rf amplifier stage 
also applies to frequency multipliers. It 
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is assumed that the amplifier has been 
properly neutralized, if required, by the 
method described later, and that the 
preceding stage or “‘driver’” has been 
properly tuned and is delivering full out- 
put at the desired frequency. 


(1) Make sure that all power to the 
equipment is off. 

(2) Disconnect all positive plate, 
sereen-grid, and suppressor-grid supply 
leads from the amplifier and from all 
following stages. 


(3) If variable coupling is used be- 
tween driver and amplifier, adjust the 
coupling to approximately one-half 
maximum. 


(4) Apply only normal filament or 
heater voltage to the amplifier, and ail 
normal operating voltages to the driver. 


(5) Quickly tune the driver plate 
circuit to resonance, which is indicated 
by a dip in driver plate current, as shown 
in Fig. 50, and by maximum grid cur- 
rent in the amplifier stage. If the ampli- 
fier has a tuned grid circuit, this circuit 
should also be tuned to resonance (indi- 
cated by an increase in the amplifier 
grid current). 


(6) Increase the coupling between 
driver and amplifier, being careful not 
to exceed the maximum permissible grid 
current for the amplifier tube or tubes. 
It should be possible to obtain full rated 
grid current for the amplifier stage with- 
out overloading the driver (overload 
being indicated by excessive driver plate 
current at resonance). 


(7) Retune the driver plate circuit 
(and the amplifier grid circuit) to reso- 
nance. This procedure should always be 
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followed after a change is made in 
coupling or loading to compensate for the 


normal detuning effects of such changes. 


(8) Turn on any fixed-bias supplies 
for the amplifier, and make any circuit 
changes or adjustments necessary to as- 
sure that the plate, screen-grid, and sup- 
pressor-grid voltages for the amplifier 
will not be more than 50 per cent of their 
normal values when applied. Disconnect 
the external load from the amplifier 
plate-tank circuit, or, if this change is 
not practicable, reduce the coupling be- 
tween amplifier and external load to 
minimum. If the load for the amplifier 
is another tube, remove this tube from 
its socket. 

(9) Apply plate, screen-grid, and 
suppressor-grid voltages (50 per cent of 
normal values) to the amplifier, but not 
to any following stages, and quickly 
tune the amplifier plate circuit to reso- 
nance. When an amplifier is operated 
without a load connected to its plate 
tank, its plate current will usually dip 
at resonance to between 10 and 20 per 
cent of the normal full-load value. The 
absolute value of the no-load plate cur- 
rent at resonance depends on the Q of 
the plate-tank circuit, the type of bias 
used, and therf excitation voltage, and 
should not be considered an indication 
of the amplifier efficiency. 


If the plate current of an unloaded 
triode does not dip in the normal man- 
ner, the trouble may be caused by inade- 
quate grid excitation, excessive tank- 
circuit losses, or improper neutralization. 
If the plate-tank circuit of any class C 
amplifier cannot be tuned to resonance, 
the tank-circuit inductance or capaci- 
tance, or both, may have to be increased 
or decreased in value, depending on 
whether the circuit is found to tune 
higher or lower than the desired fre- 
quency. An absorption-type wavemeter 
is useful in such adjustments. 

If flashover occurs in the plate-tank 
capacitor during tuning adjustments,re- 
connect the load to the amplifier output 
circuit and/or increase the coupling be- 
tween amplifier and load until the rf 
voltage is reduced sufficiently to elimi- 
nate the flashover. 

(10) Connect the external load to 
the amplifier plate tank. (If this step has 
already been taken to eliminate flash- 
over, as described above, tighten the 
load coupling.) When the load is applied 


Operating Conditions and Adjustments 


or the load coupling increased, the plate 
current of the amplifier should rise. Re- 
tune the amplifier plate tank to reso- 
nance after each change in coupling.The 
amplifier plate current should still dip at 
resonance, but its minimum value should 
be considerably higher than under no- 
load conditions, as shown by the dashed 
curve in Fig. 50. 

(11) Apply full plate, screen-grid, 
and suppressor-grid voltages to the am- 
plifier. Increase the coupling between 
amplifier and load, retuning the ampli- 
fier plate tank to resonance as often as 
necessary, until the plate current at the 
resonance dip has the desired value. In 
no case should the plate input (the prod- 
uct of the dc plate voltage and dc plate 
current) exceed the maximum value 
given in the tube ratings for the type of 
service involved. 


Because the de grid current of an 
amplifier decreases as the load on the 
amplifier is increased, grid current should 
be checked after each change in load or 
load coupling to make sure it has not 
dropped appreciably below the normal 
or desired value. If it has, the cause may 
be insufficient grid excitation or exces- 
sive grid bias. 


Neutralizing Adjustments 


The procedure used in neutralizing 
rf amplifiers is substantially the same 
regardless of the neutralizing circuits or 
tube types employed.The tube operating 
conditions used are similar to those em- 
ployed for preliminary tuning of plate- 
tank circuits, except that excitation at 
the highest operating frequency is ap- 
plied to the stage being neutralized. 

(1) Make sure that all power to the 
equipment is off. 

(2) Disconnect all positive plate, 
screen-grid, and suppressor-grid supply 
leads from the amplifier and from all 
following stages. Adjust the coupling be- 
tween driver and amplifier to maximum, 
and loosely couple a fairly sensitive rf 
indicator to the amplifier plate-tank coil. 
Although a simple indicator is usually 
satisfactory, a sensitive rf meter con- 
nected to a one- or two-turn loop or a 
vacuum-tube voltmeter equipped with a 
suitable rectifier probe provides more 
exact indications, particularly for final 
adjustments. 
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(3) Apply normal filament or heater 
voltage to the amplifier, and all normal 
operating voltages to the driver, and tune 
the driver plate circuit to resonance. 

(4) Tune the plate-tank circuit of 
the amplifier to resonance (shown by 
maximum brightness or maximum read- 
ing of the rf indicator). Adjust the neu- 
tralizing capacitor until the rf indicator 
shows minimum brightness reading. 


(5) Carefully retune the amplifier 
plate-tank circuit to resonance. The rf 
indicator should now show a new maxi- 
mum reading, but one having substan- 
tially smaller magnitude than the origi- 
nal reading. Again adjust the neutral- 
izing capacitor for a minimum reading 
on the rf indicator. The driver plate- 
tank circuit should be checked and, if 
necessary, retuned to resonance during 
these adjustments. 

Repeat step (5) until a setting for 
the neutralizing capacitor is found which 
produces no indication of rf voltage in 
the amplifier plate circuit. As this set- 
ting is approached, it will probably be 
necessary to increase the coupling be- 
tween the rf indicator and amplifier 
plate tank to obtain useful indications. 
A stage may be considered properly neu- 
tralized when the rf indicator shows zero 
at maximum coupling. 


In neutralizing a push-pull ampli- 
fier, both neutralizing capacitors should 
be adjusted simultaneously. However, 
both capacitors will seldom have the 
same setting at the point of complete 
neutralization because of slight differ- 
ences in tube and stray circuit capaci- 
tance, and because split tank circuits are 
seldom electrically symmetrical. 
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A de miliameter connected in the 
grid-return circuit of an amplifier can 
also be used as a very sensitive indicator 
for neutralizing adjustments. The am- 
plifier is operated without plate, screen- 
grid, or suppressor-grid voltage, and suf- 
ficient rf excitation is applied to produce 
a normal value of grid current. If the 
amplifier is not properly neutralized, its 
grid current will vary when its plate- 
tank circuit is tuned through resonance. 
The neutralizing capacitor should then 
be adjusted slowly while the amplifier 
plate-tank circuit is tuned back and 
forth through resonance. As the point of 
neutralization is approached, the varia- 
tions in grid current decrease. When the 
amplifier is perfectly neutralized, tuning 
of its plate-tank circuit through reso- 
nance does not cause even a slight 
change in the reading of the grid-current 
meter. 


In some cases, it may not be possi- 
ble to eliminate rf feedthrough entirely 
by adjustment of the neutralizing capaci- 
tor. This difficulty is usually an indica- 
tion of stray coupling between the am- 
plifier and driver plate tanks, or of stray 
capacitances in various portions of the 
amplifier which tend to unbalance the 
neutralizing circuit. Adequate shielding 
between the driver and amplifier and be- 
tween the grid and plate circuits of the 
amplifier will usually eliminate this 
difficulty. 


The difficulty may also arise in a 
stage employing a split-stator tank ca- 
pacitor if the ground lead of the capaci- 
tor is not connected by the shortest pos- 
sible path to the cathode-return point 
of the stage. 


Power-Tube Installation 


Because power tubes usually operate 
at high voltages and temperatures, draw 
heavy currents, and are used in high- 
efficiency circuits, terminal connections 
for such tubes should have large-area, 
low-resistance contacts capable of ac- 
commodating relatively large wire sizes 
and utilize high-quality insulation. 

Sockets or mountings for power 
tubes having filamentary cathodes 
should be installed, as a general rule, so 
that the tubes are operated in a vertical 
position with the base or filament end 
down. Vertical operation minimizes the 
danger of internal short circuits which 
may be caused by thermal expansion or 
sagging of the filament. Certain fila- 
mentary-cathode vacuum types may be 
operated in other than vertical positions, 
provided precautions specified in the 
tube data are observed. Tubes having 
indirectly heated cathodes may gener- 
ally be operated in any position. 


If equipment is to be subjected to 
mechanical shock or vibration, the equip- 
ment housing, the tube mountings, or 
both should include some form of shock- 
absorbingsuspension, andsuitablemeans 
should be employed to lock the tubes in 
their sockets or mountings. 


Ventilation and Cooling 


All electron tubes have heat losses 
in the plate which cause the temperature 
of the tube to rise above the ambient 
temperature. As a result, the dissipation 
rating of the plate is limited by the max- 
imum allowable temperature which the 
envelope and internal elements of the 
the tube are rated to withstand. There- 
fore, all methods of cooling tubes have 
the common purpose of transferring dis- 
sipated heat from the tube to maintain 
terminal or bulb temperatures below 
their specified ratings. 


Three basic methods are used to cool 
power tubes: natural-convection, forced- 
air, and conduction cooling. Most of the 
tubes listed in this manual are designed 
for operation at maximum ratings with 
natural-convection cooling. Some types, 
such as the 6161, require forced-air cool- 
ing; other types, such as the 826, 829B, 
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and 833A, can be operated with natural- 
convection cooling, but carry substan- 
tially higher ratings when forced-air cool- 
ing is employed. Recently developed 
tubes having external plates are cooled 
by forced-air cooling (type 8122) or by 
conduction cooling (type 8072). 


Regardless of the cooling method 
used, power-tube equipment design 
should always permit the unimpeded 
circulation of air around all tubes and 
include provision for adequate ventila- 
tion of tube and equipment enclosures 
so that the envelope temperatures will 
not become high enough to damage the 
tubes or their associated circuit com- 
ponents. No further precautions need 
be taken for tubes cooled by natural con- 
vection, other than ensuring that the 
maximum permissible seal or bulb tem- 
perature is not exceeded. Tubes cooled 
by natural convection are generally lim- 
ited to plate-dissipation ratings below 
1000 watts. 

Tubes designed for forced-air cool- 
ing can be made smaller and more com- 
pact; however, systems using forced-air- 
cooled tubes require duct work and ad- 
ditional power for the operation of a fan. 
Foreced-air cooling for power tubes can 
rangefrom astream of air directed radially 
tothe major tube axis to astream directed 
axially through an elaborate air-flow 
system. Forced-air-cooled types are fit- 
ted with a special radiator which in- 
creases the cooling efficiency. Various 
types of radiators are described under 
Construction and Materials. Forced-air- 
cooled tubes are generally limited to 
plate dissipation ratings below 50,000 
watts. Maximum permissible envelope 
temperatures, air flow, and pressure re- 
quirements for forced-air-cooled tubes 
are given in the Tube Types— Technical 
Data section. 

Toacertain extent, conduction cool- 
ing is inherent in all tubes as a result of 
the physical contact between the tube 
and its socket and mounting. However, 
tubes which are specifically designed for 
conduction cooling can be made smaller 
and more compact and do not require 
the fan and duct work necessary for 


forced-air cooling. These tubes can be 
used in enclosed or high-altitude sys- 
tems where forced-air cooling is pre- 
cluded. Although conduction cooling re- 
quires careful initial design of the ther- 
mal circuit, it does not require cooling- 
system maintenance or operating ex- 
pense. In conduction-cooled tubes, the 
plate must be designed as an external 
electrode and its terminal must be ther- 
mally coupled to a constant-tempera- 
ture device (solid or liquid heat sink) 
which limits the tube to the specified 
maximum temperature. The coupling 
must have low electrical conductance 
and high thermal conductivity. 


Thermal conductivity is defined as 
the rate of transfer of heat by conduction 
through unit thickness of a material, 
across a unit area for a unit difference of 
temperature. The thermal conductivity 
Kg of the entire conduction-cooling sys- 
tem for any given configuration is rep- 
resented by the equation: 


where W), is the selected dissipation in 
watts, T. is the temperature at the tube 
terminal in degrees centigrade (T: 
should never exceed the specified maxi- 
mum rating), and T, is the temperature 
at the heat sink in degrees centigrade. 

For very-high-power requirements, 
liquid cooling, which is capable of re- 
moving large quantities of heat, is re- 
quired. In this type of cooling, the tube 
electrodes are either immersed in a liquid 
or have built-in ducts for conveying the 
liquid through the internal areas of the 
electrodes. 


Water is the most commonly used 
coolant because it is readily available 
and inexpensive. The water must be free 
from impurities which might make it a 
conductive medium. Other coolants hav- 
ing lower freezing points are used in sys- 
tems which may be subjected to freez- 
ing temperatures when not in use. 


It is essential that high-quality lig- 
uid be used to fill the cooling system and 
that provision be made for continuous 
purification and elimination of sources 
of contamination. These precautions are 
necessary to prevent scale formation, 
corrosion, and excessive electrolysis, 
which can reduce tube life. 
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The glass portions of a tube enve- 
lope should not be exposed to the spray 
of any liquid or be permitted to come in 
contact with metal objects such as cir- 
cuit wiring or grounded metal shields 
because excessive temperature differ- 
ences may cause envelope fractures. 
Shields should not fit so closely as to im- 
pede the free circulation of air around 
the tubes. In many cases, they may be 
designed to produce a “‘chimney”’ effect 
which will increase the draft and im- 
prove tube ventilation. 


The maximum permissible bulb 
temperature of a vacuum tube or inert- 
gas tube is determined principally by 
the softening point of the glass employed, 
or by the point at which gas may be 
released by the envelope. In the case of 
mercury-vapor tubes, both minimum 
and maximum bulb-temperature limits 
are specified to assure satisfactory va- 
porization of the mercury. Temperature 
considerations for mercury-vapor tubes 
are discussed in the Rectifier Considera- 
tions Section. 


Wiring Considerations 


Energy losses in power-tube circuit 
wiring limit operating efficiencies and 
may produce undesirable heat. These 
losses may be caused by conductor re- 
sistance (I2R losses), leakage (E2/R 
losses), radiation, or stray coupling. 


Excessive I2R losses in power-tube 
circuit wiring can be avoided by the use 
of conductors having adequate current- 
carrying capacity and the lowest possi- 
ble resistance, and layouts which permit 
short, direct, connecting leads. Filament- 
and heater-circuit conductors are par- 
ticularly susceptible to large I2R losses 
because they carry currents of high 
average (dc) or rms (ac) value, and be- 
cause their resistance is increased by 
heat received by direct thermal conduc- 
tion from the tube filaments or heaters. 
When an installation requires the use of 
long filament-supply leads or operation 
of several high-current tubes from a com- 
mon filament-supply line, these losses 
may cause filament voltages to decrease 
below the minimum values specified in 
the tube data and the tubes may be dam- 
aged. In such cases, conductors of ade- 
quate size should be used to avoid exces- 
sive losses or sufficient excess voltage 


should be provided at the supply to com- 
pensate for the resulting losses. In the 
latter case, means of adjusting the sup- 
ply voltage and suitable metering facili- 
ties should be provided to assure that 
correct filament or heater voltage is 
received at all terminals. 


Excessive I2R losses in signal con- 
ductors may also cause improper opera- 
tion and tube damage, particularly in 
driving circuits where the signal pro- 
vides the required operating bias as well 
as protection of the tube. In the selection 
of signal conductors, consideration must 
be given to “skin effect,’’ which causes 
current to concentrate nearer the surface 
of a conductor as the frequency increases, 
as well as to the type of circuit and the 
waveform of the signal current. 


A signal conductor should have low 
resistance at the highest frequency in- 
volved, and be capable of carrying the 
highest peak currents flowing in the cir- 


cuit with negligible heating. Solid or - 


stranded conductors are suitable for af 
applications, and a special type of mul- 
tiple-strand conductor called “Litzen- 
draht” for low- and medium-power rf 
applications at frequencies up to approxi- 
mately 3 megacycles per second. At 
higher frequencies it is advisable to use 
tubular conductors, which should be 
silver-plated, if possible, to obtain maxi- 
mum surface conductivity and to mini- 
mize the effects of oxidation. 

Leakage (E2/R) losses are caused 
primarily by inadequate or improper in- 
sulating materials, or by insufficient 
separation between air-insulated con- 
ductors. In the selection of insulating 
materials for power-tube installations, 
consideration should be given to the fact 
that very high peak-signal voltages may 
be developed in circuits operating at 
relatively low de potentials. In addition, 
the type of insulating material used at 
any point must be suitable for the tem- 
perature and frequency involved. 


As a general rule, conductors having 
enamel, plastic, or fabric coverings 
should be used only in supply circuits 
and low-frequency signal circuits opera- 
ting at low voltages. Supply-circuit con- 
ductors should be installed in compara- 
tively cool locations as far from signal 
conductors and unshielded signal com- 
ponents as possible. Such conductors, 
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when completely insulated, may usually 
be grouped or cabled together on the 


‘chassis or framework of the equipment. 


When high voltages or very high tem- 
peratures are involved, it is generally 
preferable to use bare conductors which 
are adequately spaced and supported by 
insulators of suitable mechanical design. 


RF signal conductors, particularly 
those carrying vhf or uhf currents, should 
not be insulated, except at points where 
mechanical support is necessary, because 
practically all types of surface insulation 
absorb appreciable energy in the pres- 
ence of rf fields. These conductors should 
be isolated from each other, from circuit 
components, and from the equipment 
structure. 

Losses of signal energy by radiation 
from circuit conductors increase with 
current and with the length of the con- 
ductors, but usually do not become ap- 
preciable until conductor length ap- 
proaches a substantial fraction of a half- 
wavelength at the operating frequency. 
Lead length requires careful considera- 
tion in vhf and uhf equipment, however, 
because of the close relationship between 
practical conductor dimensions and sig- 
nal wavelengths. 

Stray coupling in circuit wiring may 
produce out-of-phase signal currents in 
a conductor. These currents cause de- 
generation losses. Such losses may be 
minimized by the use of short, direct, 
circuit connections.T hese considerations 
are discussed below under ‘‘Circuit Re- 
turns.’’ 

Cap or wire bulb terminals such as 
those used on the 807 and 6524 should 
never be used to support coils, capaci- 
tors, or other circuit components be- 
cause the resulting mechanical stresses 
may fracture the bulb seals. Connections 
to bulb terminals should always be made 
with soft metallic braid or ribbon, or 
with other types of conductors having 


‘good mechanical flexibility and low elec- 


trical resistance. Under no circumstances 
should connections be soldered to cap or 


‘wire bulb terminals because the high 


temperatures developed may soften or 
crack the bulb seals. The long, flexible, 
wire terminal leads used on subminia- 
ture types such as the 5718, however, 
may be soldered directly to circuit com- 
ponents, provided speed and care are 
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used to minimize the transmission of 
heat to the bulb seals. 


Circuit Returns 


All currents in a power tube (except 
heater current) originate in and return 
to the cathode, which is, therefore, a 
common terminal of all supply and sig- 
nal circuits associated with the tube.The 
direct currents drawn by the tube elec- 
trodes return to the cathode through the 
power-supply and bias circuits.Although 
these circuits also provide return paths 
to the cathode for signal currents, they 
usually contain resistive and reactive 
components which offer considerable 
impedance to ac signals and thus cause 
substantial loss of signal energy. When 
a single power supply is used for more 
than one stage, its internal impedance 
may also act as a coupling device be- 
tween stages and thus introduce unde- 
sired degeneration or regeneration.T hese 
effects may generally be avoided by the 
use of separate ac and de return paths to 
cathode from each electrode or signal 
circuit of a tube. 


DC circuit returns for a power 
tube employing fixed bias, grid-resistor 
bias, or a combination of the two, are 
made to the cathode terminal of the 
tube. When cathode-resistor bias is used, 
either alone or in combination with an- 
other type of bias, the de circuit returns 
are usually connected to the more nega- 
tive terminal of the cathode resistor. If 
the de voltage drop across the cathode 
resistor is greater than the bias required, 
however, the grid-circuit de return for 
the tube may be connected to a tap on 
the cathode resistor which provides the 
desired bias voltage. When an rf choke 
coil or a resonant network is connected 
in series with the cathode of a power tube 
employing fixed or grid-resistor bias, de 
circuit returns are made in the same 
manner as when cathode-resistor bias is 
used. In a filamentary-cathode power 
tube, the heating current creates a volt- 
age drop in the cathode which is equiva- 
lent to a bias voltage equal to about one- 
half the filament voltage. The polarity 
and value of this drop must be considered 
in determining the point to be used for 
de circuit returns. 


When dc filament voltage is applied 
to a filamentary-cathode tube, all de 
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circuit returns should be connected to 
the negative filament terminal of the 
tube. The use of this point for de returns 
provides a small amount of protective 
bias for the tube because the grid is 
maintained at a negative potential with 
respect to the cathode in the event that 
external bias fails or is accidentally 
removed. 


When ac voltage is applied to a fila- 
mentary cathode, de circuit returns 
should be made to the mid-point of the 
filament or filament-supply circuit to 
minimize hum. A convenient point for 
these returns is a center tap on the sup- 
ply winding of the filament transformer, 
or the junction of two equal resistors 
connected in series across the filament 
circuit. 


Most heater-cathode tubes have a 
single cathode terminal which is used for 
all circuit returns or for connection of a 
cathode resistor. In some heater-cathode 
tubes, however, two or more cathode 
terminals are provided to permit the use 
of separate ac return leads from the in- 
put and output circuits of the tube and 
thus minimize cathode-lead degenera- 
tion. Because these terminals are con- 
nected in parallel internally, any one of 
them may be used as the de return point 
of the tube or for connection of a cath- 
ode resistor. 


When a heater-cathode tube is oper- 
ated with fixed bias or grid-resistor bias, 
or with cathode-resistor bias within the 
maximum heater-cathode voltage rating 
of the tube, the heater should be con- 
nected to the de return point of the tube. 
In other cases, the heater should be con- 
nected to the tube cathode or to a point 
having the same dc potential as the 
cathode. Although either of the heater 
terminals may generally be used for this 
connection, it may sometimes be neces- 
sary to use a center tap on the heater 
winding of the supply transformer or a 
center-tapped resistor across the heater 
circuit to minimize hum. 


The use of separate ac and dc re- 
turns in power-tube installations mini- 
mizes signal-energy losses in power-sup- 
ply and bias circuits. It also minimizes 
degenerative or regenerative effects 
which may result if common signal- 
return paths are used for the input and 
output circuits of a tube or for the cir- 


cuits of more than one tube. AC returns 
are generally made through capacitors 
directly to the cathode, or to points hav- 
ing the same ac potential as the cathode, 
regardless of the location of the de 
return point. 


In af applications, the grid, plate, 
and screen-grid circuit returns of the 
tube may be bypassed individually to 
the chassis or to a common ground bus 
(and thus to the cathode), as shown in 
Fig. 51, by capacitors which have very 
low impedance at audio frequencies. In 
this case, the length of the portions of 
chassis or ground bus used as common 
ac return paths is not critical because 
the impedance of such paths at audio 
frequencies is generally negligible. 


At radio frequencies, however, a 
distance of even a fraction of an inch be- 
tween points on a chassis or ground bus 
may represent a substantial impedance 
and produce undesirable coupling effects. 


SUPPLY 
VOLTAGE 
= CHASSIS OR GROUND BUS 

C=AF BYPASS CAPACITOR 


Fig. 51 


The ac circuit returns of an rf stage 
should, therefore, be connected directly 
to the appropriate cathode terminals of 
the tube socket or to a single point on 
the chassis which is at the same ac po- 
tential as the cathode. Fig. 52 is a semi- 
pictorial diagram showing the ac circuit 
returns required in a high-frequency am- 
plifier stage using a beam power tube. 
Bypass capacitors are used across each 
side of the filament center-tap resistor 
to minimize the rf impedance of the 
filament circuit. Capacitors used in rf 
bypass applications should be specifi- 
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cally designed for use at the required 
operating frequencies. 


O 
SUPPRESSOR-} . 
GRID SUPPLY 
VOLTAGE 
c Cc 
PLATE 


SUPPLY & 
VOLTAGE 


C=RF BYPASS CAPACITOR 


Fig. 52 


Filament or Heater Supply 


AC voltage is generally used to heat 
the cathodes of power tubes because of 
the convenience and economy with 
which the relatively low voltages re- 
quired may be obtained from trans- 
formers. The operating voltages applied 
to thoriated-tungsten or oxide-coated 
filamentary cathodes should not be per- 
mitted to vary more than plus or minus 
five per cent from the values specified in 
the tube data. Heater voltages for uni- 
potential cathodes should be maintained 
within plus or minus ten per cent of 
rated values unless smaller tolerances 
are specified in the data for individual 
tube types. Voltage variations greater 
than those specified may damage the 
emitting surface of the cathode, or in 
other ways cause unsatisfactory tube 
operation or short life. 


When filamentary-cathode power 
tubes are heated with direct current, 
any current- or voltage-control devices 
employed should be placed in the 
branches of the supply circuit feeding 
the individual tubes. When alternating 
current is used, such control devices 
should be placed in the primary circuits 
of the filament-supply transformers. 
When a filamentary cathode is heated 
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by low-frequency alternating current, 
hum may be introduced into the tube 
circuit by (1) a periodic variation in the 
electron emission as the heating current 
increases and decreases in value; (2) in- 
teraction between the magnetic field of 
thespace-charge and that of the filament; 
and (8) the electrostatic field of the fila- 
ment. The principal source is usually the 
electrostatic field of the filament, which 
induces hum voltages in the signal elec- 
trodes of the tube in proportion to the 
filament voltage and the capacitance be- 
tween the filament and other electrodes. 


Plate Supply 


The power-rectifier tubes included 
in this Manual normally obtain their 
plate-supply voltage from the secondary 
windings of high-voltage transformers 
connected to commercial power lines or 
to local sources of low-frequency ac volt- 
age. Power-amplifier tubes usually ob- 
tain plate voltage from rectifiers provided 
with suitable filter circuits, although 
batteries or local de generators are some- 
times used, especially in portable and 
mobile equipment. 


Suppressor-Grid Supply 


Voltage for the grid No.3 or sup- 
pressor grid of a power pentode may be 
obtained from any de source which is 
substantially free from ripple or other 
undesirable fluctuations in potential. 
When an application requires that a 
suppressor grid draw a varying current, 
the de supply should be a battery or 
other source having good voltage regu- 
lation. This requirement is particularly 
important when a suppressor grid is used 
as a modulating electrode because the 
average suppressor-grid current may 
then vary with the amplitude of the 
modulating signal. 


Screen-Grid Supply 


Grid-No.2 or screen-grid voltage 
for a beam power tube, pentode, or 
tetrode may be obtained from a separate 
de power supply or from the plate sup- 
ply for the tube. In the latter case, the 
required voltage may be obtained either 
from a suitable tap on a voltage divider 
or through a dropping resistor from the 
plate-voltage supply point, depending 
on the type of multigrid tube used and 
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on the application. 


A multigrid tube may fail prema- 
turely if its screen-grid current, screen- 
grid voltage, or total screen-grid input 
exceeds the maximum value shown in 
the tube data. Excessive screen-grid cur- 
rent may be drawn if the tube is oper- 
ated without adequate bias or plate 
voltage. Because the latter condition is 
most likely to occur when screen-grid 
and plate voltages are obtained from 
separate supplies, such supplies should 
be designed so that plate voltage is al- 
ways applied before or simultaneously 
with screen-grid voltage and removed 
simultaneously with or after the removal 
of screen-grid voltage. In addition, any 
means employed for the reduction of 
plate voltage should automatically pro- 
duce a proportional reduction in screen- 
grid voltage. 


The danger of excessive screen-grid 
voltage is present principally when 
screen-grid voltage is obtained from the 
plate supply through a series dropping 
resistor. In this type of supply circuit, 
sufficient resistance is connected between 
the screen grid and the plate supply to 
assure that the screen-grid voltage and 
dissipation at the values of screen-grid 
current, bias, and driving voltage re- 
quired for full output are within the 
maximum ratings for the tube. Any con- 
dition which reduces the current through 
the screen-grid dropping resistor to a 
very low value, therefore, may cause the 
screen-grid voltage to rise to an exces- 
sive value. 


Such conditions are most likely to 
occur in telegraphy transmitters employ- 
ing “‘blocked-grid” keying or other meth- 
ods of keying which cut off or substan- 
tially reduce plate and screen-grid cur- 
rents of multigrid tubes when the key is 
up. Although Class C Telegraphy ratings 
for most multigrid tubes permit a rise in 
screen-grid voltage under key-up condi- 
tions, the maximum permissible screen- 
grid voltage under these conditions is 
generally substantially less than the 
plate-supply voltage. Screen-grid volt- 
age for a keyed multigrid amplifier 
should, therefore, be obtained from a 
separate supply or a voltage-divider ar- 
rangement, rather than by the series- 
resistor method. In cases where a series- 
resistor screen-grid supply voltage is 


used, precautions should be taken to 
keep the screen-grid voltage within the 
maximum value specified in the tube 
data for key-up conditions. 


Control-Grid (Bias) Supply 

Control-grid voltage or bias for a 
power tube may be obtained from a sepa- 
rate power supply or a resistor in the 
grid or cathode circuit. Fixed bias is ob- 
tained from an independent battery, de 
generator, or rectifier-filter system. Grid- 
resistor bias is obtained by rectification 
of a portion of the input signal or driv- 
ing voltage applied to the tube. Although 
this type of bias is the most economical, 
and ean provide relatively large bias 
voltages or voltages which vary with the 
input signal, it does not provide protec- 
tion against excessive plate and screen- 
grid current in the event the driving 
voltage fails or is removed. Grid-resistor 
bias, therefore, is usually used in combi- 
nation with other means to protect the 
tubes against excessive plate and screen 
dissipation. 


Cathode-resistor bias is obtained 
from the voltage drop developed across 
a cathode resistor by the combined de 
currents of the tube electrodes. This 
type of bias provides automatic protec- 
tion against excessive plate, screen-grid, 
and control-grid current because any in- 
crease in total cathode current produces 
a corresponding increase in bias voltage. 
Cathode-resistor bias cannot be used 
alone if bias voltage equal to or greater 
than the cutoff voltage is required. Be- 
cause the effective plate and screen-grid 
voltages of the tube are reduced by the 
extent of the voltage drop in the cathode 
resistor, this type of bias is used princi- 
pally when relatively small bias voltages 
are required or as a means of providing 
a minimum protective bias when the 
principal operating bias is obtained by 
the grid-resistor method. 


Supply-Voltage Variations 


Because a tube may be seriously 
damaged if its absolute maximum volt- 
age ratings are exceeded, consideration 
must be given to the variations in elec- 
trode voltages which result from line- 
voltage fluctuations, load variations, and 
normal manufacturing tolerances in cir- 
cuit-component values. The operating 
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voltage for each tube electrode should 
be low enough so that the absolute max- 
imum rated voltages of the tube will not 
be exceeded under any combination of 
these variations, or the voltage supplies 
should have sufficient regulation to per- 
mit the use of maximum rated voltages 
without danger of exceeding the tube 
ratings. 


Protective Devices 


Power-tube installations should al- 
ways be adequately equipped with pro- 
tective devices to prevent damage to the 
equipment and/or personal injury. De- 
vices which provide tube and circuit 
protection include: 


(1) fuses or relays which automati- 
cally remove power from the equipment, 
or from a particular circuit, in the event 
of improper operation; 

(2) meters, or facilities for external 
metering, to permit checking of impor- 
tant circuit operating conditions. 


The most common cause of damage 
to tubes and equipment in power-tube 
installations is excessive plate or screen- 
grid current. For adequate protection, 
therefore, each stage of a power-tube in- 
stallation should be equipped with fuses 
or relays which will remove all positive 
electrode voltages if the plate or screen- 
grid current reaches a value about 50 
per cent above normal. Separate protec- 
tive devices should be provided for plate 
and screen-grid circuits of multigrid 
tubes. 


Facilities should be provided for the 
measurement of plate, screen-grid, and 
filament (or heater) voltages, and plate, 
screen-grid and control-grid currents. 
Control-grid-current measurements are 
particularly valuable in rf amplifier and 
frequency-multiplier stages because they 
facilitate tuning and neutralizing adjust- 
ments in addition to providing indica- 
tions of drive conditions. Because cor- 
rect filament and heater voltages are 
essential for maximum tube life, these 
voltages should always be measured di- 
rectly at the tube sockets with meters 
having high accuracy and low power 
requirements. 


For reasons of economy, a single de 
milliameter is sometimes placed in the 
cathode-return lead or the negative high- 
voltage supply lead of a tube for the 


measurement of total cathode current. 
In such cases, the meter should be 
shunted with a resistor to protect the 
tube cathode and the meter from high 
de potentials with respect to ground in 
the event of an open circuit in the meter. 
A shunting resistor having a value of 
about 100 times the resistance of the 
meter is generally satisfactory, and in- 
troduces an error in meter reading of 
only about one per cent. 


Safety Considerations 


Because the rated plate and screen- 
grid voliages of most power tubes are high 
enough to be extremely dangerous to the 
user, care should be taken during matnie- 
nance of power-tube equipment to insure 
that all primary power is disconnected 


70 


RCA Transmitting Tubes 


and all exposed circuit paris are effectively 
grounded. When circuit adjustments are 
made on “‘live’’ equipment, very great care 
should be taken to avoid coniact with any 
circuit parts which are not at ground po- 
tential. Such adjustments should never be 
made unless another person capable of ap- 
plying treatment for electric shock is pres- 
ent. 


In the design of equipment, personal- 
safety considerations require the ground- 
ing of all operating controls and exposed 
surfaces, enclosure of all live circuit ele- 
ments, and the incorporation of “inter- 
lock’’ switches at all points of access to the 
interior of the equipment. These switches 
should automatically open the primary 
circuits of all high-voltage power supplies 
when access is required. 


Rectifier Considerations 


Rectifier-type power supplies em- 
ploying electron tubes are used as sources 
of plate, screen-grid (grid-No.2), and 
other de operating voltages in all types 
of electronic equipment. They are also 
used extensively in electroplating, in 
motor-speed control, and in many other 
applications requiring economical and 
conveniently controllable de power. 


The glass envelopes of the rectifier 
tubes used in such supplies normally 
show some darkening after continued 
operation. In addition, mercury-vapor 
tubes exhibit a blue glow in normal op- 
eration. These symptoms are character- 
istic of such tubes, and should not be 
considered signs of tube deterioration 
or failure. 


Mercury-Vapor Tubes 


A mercury-vapor rectifier tube must 
be handled with special care to prevent 
dispersion of the liquid mercury from its 
normal position at the bottom of the 
bulb. Spattering of the mercury over 
other portions of the bulb or on the 
anode or filament must be avoided be- 
cause it may lead to internal shorts or 
ares when the tube is placed in opera- 
tion. A mercury-vapor tube should al- 
ways be transported, stored, and oper- 
ated in a vertical position with the fila- 
ment end down, and should never be 
jarred, shaken, or allowed to rest even 
momentarily in a horizontal position. 
The tube should never be rocked or al- 
lowed to snap into place in its socket or 
mounting, and should be protected 
against excessive equipment vibration. 


If spattering occurs, the dispersed 
mercury must be completely reconcen- 
trated before the tubes are placed in 
service by means of special preheating 
and conditioning treatments. In the pre- 
heating treatment, the mercury-vapor 
tube is operated at normal filament volt- 
age, but without anode voltage, for 30 
minutes to assure complete vaporization 
of the mercury content. When filament 
voltage is removed at the end of this pre- 
heating period, most of the vaporized 
mercury recondenses in a pellet or pool 
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at the bottom of the bulb. The condi- 
tioning treatment is then applied to flash 
out any mercury which may have con- 
densed on the bulb walls or in the vicinity 
of the anode and filament seals. In this 
treatment, the tube is operated at nor- 
mal filament voltage and at about one- 
sixth normal anode voltage for 5 min- 
utes. The anode voltage is then gradu- 
ally increased over a period of about 30 
minutes to the normal operating value. 
If an internal flashover occurs at any 
time during the conditioning treatment, 
the anode voltage should be reduced 
until the flashover ceases. It should 
then be held at this reduced value for a 
few minutes to assure complete vapori- 
zation of the mercury before the treat- 
ment is resumed. 


Filament Heating Time 


Voltage should not be applied to 
the plates or anodes of vacuum, mercury- 
vapor, or inert-gas rectifier tubes (except 
receiving types) until the filaments or 
cathodes of the tubes have reached nor- 
mal operating temperature. For gas 
tubes, this delay is necessary to allow 
the formation of a plasma (region of 
electrons and positive ions) which pro- 
tects the emitting surface against dam- 
age from high-velocity positive-ion bom- 
bardment. In the case of a mercury- 
vapor rectifier, the application of anode 
voltage must also be delayed until the 
condensed mercury has moved to its 
normal condensing zone at the bottom 
of the tube, as discussed above. 


Minimum heating times for indi- 
vidual rectifier types are given in the 
Tube Types Section. In each case, the 
time specified is measured from the in- 
stant when the filament voltage reaches 
its normal operating value and, conse- 
quently, may have to be increased if the 
filament supply has poor regulation. 

It should be noted that measurement 
of the filament voltage of a power-rectifier 
tube may involve serious personal-safety 
hazards because the filament is usually a 
high-voltage terminal of the rectifier cir- 
cuit. When continuous measurements are 
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required, suitable voltmeters should be 
permanently incorporated in the equip- 
ment. These meters must be insulated to 
withstand the maximum peak inverse volt- 
age applied to the tubes, and should be re- 
cessed in the equipment and protected by 
glass or plastic viewing panels to prevent 
any possibility of injury through acci- 
dental bodily contact. Portable instruments 
should not be used for the measurement of 
rectifier-filament voltages unless adequate 
personal-safety precautions are taken by 
the user. 

Because a mercury-vapor tube may 
be severely damaged if the temperature 
of its filament varies excessively, the 
filament should be operated from a con- 
stant-voltage transformer, or its supply 
circuit should include under- and over- 
voltage relays which will open the pri- 
mary circuit of the rectifier anode sup- 
ply if the line voltage varies excessively. 
Relays having small operating delays 
(less than 10 seconds) may be used in 
this application to minimize interrup- 
tions to operation by normal surges or 
transient variations in line voltage. 


The required delay in application 
of anode voltage can be obtained con- 
veniently by means of a time-delay relay 
connected in the primary circuit of the 
high-voltage transformer, as shown in 
Fig. 53. This relay should permit adjust- 
ment of the delay time to a value suffi- 
cient to assure protection for the tubes 
under the most adverse conditions that 
ean be expected in service. 


Mercury Temperature 


The life and performance of a mer- 
cury-vapor rectifier are critically depend- 
ent on the temperature of the condensed 
mercury. Low ambient temperatures re- 


FILAMENT-SUPPLY 
TRANSFORMER 


TO 
FILTER 


ANODE-SUPPLY 
TRANSFORMER 


Fig. 53 


72 


tard vaporization of the mercury, thus 
limiting the degree of ionization avail- 
able at normal filament voltage and rais- 
ing the anode-cathode potential at which 
the tube starts to conduct. High ambient 
temperatures, on the other hand, are con- 
ducive to rapid vaporization, but tend 
to produce over-ionization and thus re- 
duce the peak inverse anode voltage that 
the tube can withstand without break- 
down. Rectifiers using mereury-vapor | 
tubes, therefore, should be equipped 
with means for measuring condensed- 
mercury temperatures, and for main- 
taining these temperatures within limits 
specified for the tubes employed. Con- 
densed-merecury temperature may be 
measured with a thermocouple or ther- 
mometer attached to the tube by means 
of a small amount of putty in a region 
near the bottom of the bulb. The proper 
measurement zone for each of the mer- 
cury-vapor tubes included in this Man- 
ual is shown in the Outlines Section. 


The method used to control con- 
densed-mercury temperature depends 
on the ambient-temperature conditions 
under which the tubes operate. If the 
ambient temperatures are near the mini- 
mum values specified in the tube data, 
some form of heat-conserving enclosure 
should be provided for the tubes. In ex- 
treme cases, it may also be necessary to 
employ electrical heating, together with 
suitable means for limiting the maximum 
temperatures developed. If ambient tem- 
peratures are above the maximum val- 
ues specified in the tube data, forced-air 
cooling should be employed. The air flow 
should start when the anode voltage is 
applied to the tube, and should be di- 
rected horizontally onto the bulb about 
14 inch above the base at the filament 
end of the tube. The air flow may be re- 
moved simultaneously with the anode 
voltage. The rise of mercury-vapor tem- 
perature above ambient temperature is 
given as a function of heating time un- 
der no-load and/or full-load conditions 
for mereury-vapor rectifier types in the 
Tube Types—Technical Data Section. 


Shielding 


Rectifier tubes, particularly mer- 
cury-vapor types, should be isolated 
from transformers and other components 
which produce strong external magnetic 


or electrostatic fields. Such fields are 
generally detrimental to tube life, tend 
to produce breakdown effectsin mercury 
vapor, and frequently make it difficult 
to obtain adequate filtering of rectifier 
output. When tubes cannot be com- 
pletely isolated from such fields, they 
should be enclosed in shields of the type 
described in the Power-Tube Installation 
Section. Mercury-vapor rectifier tubes 
used to supply transmitters or other 
types of rf power equipment should also 
be protected from large rf voltages. Such 
voltages should be prevented from en- 
tering rectifier circuits by rf filters such 
as that shown in Fig. 54. 
Mercury-vapor rectifier tubes occa- 
sionally produce multi-frequency oscil- 
lations or “hash”? which may cause in- 
terference in the af stages of associated 
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equipment and in near-by radio receiv- 
ers. These oscillations are caused by the 
development of a very steep wave front 
at the instant conduction begins in each 
rectifier unit, and may be propagated 
along internal circuit wiring and exter- 
nal power lines or radiated directly by 
the tubes. In a receiver, rectifier “‘hash’’ 
can usually be identified as a broadly 
tunable signal modulated at the rectifier 
“ripple” frequency. (The “ripple” fre- 
quency is equal to the power-line fre- 
quency times the number of half-wave 
rectifier units conducting independ- 
ently.) 

In some cases, this type of interfer- 
ence can be minimized by the use of very 
short leads to the rectifier anodes. It is 
usually necessary, however, to deter- 
mine whether the interference is trans- 
mitted by radiation or by conduction, 
and to select the most effective method 
for its elimination by experiment. Radi- 
ation of such interference can usually be 
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minimized by shields of the type used to 
protect rectifier tubes against external 
fields. The transfer of such interference 
to a power line can be minimized by the 
insertion of alow-pass inductance-capaci- 
tance filter in the input circuit of the 
rectifier, as shown in Fig. 55, or by the 
use of filament and high-voltage supply 
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transformers having electrostatic shields 
between primary and secondary wind- 
ings. Low-pass filters of the type shown 
in Fig. 56 are also useful. The bypass 
capacitors used in such filters must have 
a voltage rating at least equal to the 
peak voltage developed across each half 
of the transformer secondary (approxi- 
mately 1.4 times the rms voltage). 


Rectifier tubes operated in circuits 
in which peak inverse voltages are 16000 
volts or higher produce X-rays. Because 
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these rays constitute a serious health 
hazard, tubes operated in such circuits 
should be equipped with shielding de- 
signed to absorb X-ray radiation 

RCA mercury-vapor and inert-gas 
rectifier tubes are equipped with inter- 
nal cathode shields. These shields are 


connected to a filament or heater termi- 
nal designated as the ‘‘cathode-shield”’ 
or ‘“‘anode-return” terminal. When two 
or more gas-rectifier tubes are operated 
from a common filament or heater sup- 
ply, the cathode-shield or anode-return 
terminals of the tubes must be connected 
to the same side of the supply. 


Tube Ratings 


Rectifier-tube ratings usually in- 
clude maximum permissible values for 
peak inverse anede voltage, peak anode 
current, average anode current, and 
fault anode current. Before these ratings 
are defined and their application to rec- 
tifier circuit design is discussed, it is de- 
sirable to define certain other terms fre- 
quently usedin connectionwith rectifiers. 


Forward voltage is voltage applied 
between the anode and cathode in the 
direction in which the tube is designed 
to pass current, i.e., anode positive with 
respect to cathode. Inverse voltage is 
voltage applied between the anode and 
cathode in the direction opposite to that 
in which the tube is designed to pass cur- 
rent, 7.e., anode negative with respect 
to cathode. 


Forward current is current flowing 
through a rectifier as a result of the ap- 
plication of a forward voltage. Reverse 
current is current fiowing through a 
rectifier in the direction opposite to that 
of normal conduction. The flow of re- 
verse current in a rectifier is an abnormal 
condition. 


Peak inverse anode voltage is the 
highest instantaneous voltage applied 
between the anode and cathode during 
the fraction of any input cycle when the 
tube is normally not conducting. A max- 
imum peak-inverse-voltage rating indi- 
cates the highest value this voltage may 
attain without danger of arc-back in the 
tube, electrolysis of glass, and reduced 
tube life. 


Peak anode current is the highest 
instantaneous value reached by the for- 
ward current during the normal conduc- 
tion interval. A maximum peak-anode- 
current rating indicates the highest cur- 
rent the tube can safely conduct during 
this interval. The peak current is deter- 
mined by the duration of the conduction 
interval and, therefore, depends on the 
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type of rectifier circuit in which the tube 
is employed. 


Average anode current is the value 
obtained by integrating the instantane- 
ous anode currents of a rectifier tube 
over a specified time and averaging the 
result. A maximum average-anode-cur- 
rent rating indicates the highest average 
current that should be permitted to flow 
through the tube in the direction of nor- 
mal conduction. This current may be 
measured by means of a de meter in- 
serted in the anode circuit of the tube. 
When the rectifier load is constant, the 
average anode current may be read di- 
rectly on the meter. When the rectifier 
load is varying, the meter readings 
should be averaged over the period speci- 
fied in the tube data (usually 15 to 30 
seconds). 

Fault anode current is the highest 
current flowing through a rectifier tube 
in the forward direction under abnormal 
or fault conditions, e.g., during a load 
short circuit or an arc-back in an asso- 
ciated tube. A maximum fault-current 
rating indicates the highest current that 
should be permitted to flow through the 
tube in the direction of normal conduc- 
tion over a period not exceeding 0.1 sec- 
ond under fault conditions. Rectifier cir- 
cuits should be designed to limit fault 
currents to values within the maximum 
ratings because even a single fault cur- 
rent of the maximum yalue will mate- 
rially shorten or terminate the life of 
the tube. 


Rectifier tubes of the same type can 
be connected in parallel to provide in- 
creased output current. When mercury- 
vapor or inert-gas types are operated in 
parallel, it is necessary to employ a resis- 
tor or a small inductance in the anode 
circuit of each tube to assure equal divi- 
sion of the total load current. Stabilizing 
resistors for high-voltage circuits should 
produce an average voltage drop of not 
less than 50 volts. Stabilizing inductors 
should have a value of approximately 
one-sixth henry each for a supply fre- 
quency of 50 to 60 cycles per second. 
Stabilizing inductors are generally pref- 
erable to resistors because they mini- 
mize power losses and help to limit the 
peak anode currents in the tubes. Cen- 
ter-tapped inductors (interphase reac- 
tors) can be used as stabilizing elements 
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for pairs of parallel tubes. These induc- 
tors assure simultaneous starting as well 
as equal division of current. Vacuum 
rectifier tubes do not generally require 
the use of stabilizing devices when 
operated in parallel. 


Corresponding filament terminals 
of mercury-vapor or inert-gas rectifiers 
operated in parallel must be connected 
together. Failure to observe this precau- 
tion will seriously unbalance the voltage 
drops in the paralleled tubes and may 
make it necessary to use undesirably 
high stabilizing impedances. 


Circuits 


The most suitable type of rectifier 
circuit for a particular application de- 
pends on the de voltage and current re- 
quirements, the amount of rectifier ‘‘rip- 
ple” that can be tolerated in the output, 
and the type of ac power available. 

The half-wave single-phase circuit 
shown in Fig. 57 delivers only one pulse 
of current for each cycle of the ac input 
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voltage. Because its output contains a 
very high percentage of ripple, this type 
of circuit is used principally in low-volt- 
age, high-current applications (e.g., in 
power supplies for ac/dc receivers) and 
in low-current, high-voltage applications 
(e.g., in ultor-voltage supplies for kine- 
scopes and other types of cathode-ray 
tubes). 


A full-wave single-phase circuit 
using two half-wave rectifier tubes is 
shown in Fig. 58, and a series single- 
phase circuit in Fig. 59. Although the 
bridge circuit requires four half-wave 
rectifier tubes and three filament trans- 
formers (or three independent filament 
windings), it can deliver twice as much 
output voltage as the two-tube circuit 
for the same anode-transformer voltage, 
and does not require a center-tapped 
high-voltage winding. 
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Fig. 60 shows a half-wave three- 
phase circuit using three rectifier tubes. 
This circuit delivers three current pulses 
per cycle and its output, therefore, 


Fig. 59 


contains a smaller percentage of ripple 
than that of a full-wave single-phase cir- 
cuit.The parallel three-phase circuit em- 
ploying six half-wave rectifier tubes 
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shown in Fig. 61 delivers six current 
pulses per cycle. This circuit delivers 
twice as much output current as the cir- 
cuit shown in Fig. 60 for the same aver- 
age anode current per tube. The balance 
coil used in this circuit assures equal di- 
vision of the load current and proper 
phasing in (or simultaneous starting of) 
the parallel branches. 
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In the series three-phase circuit 
shown in Fig. 62, two half-wave rectifier 
tubes are connected in series across each 
leg of the high-voltage transformer.This 
circuit delivers twice as much output 
voltage as the half-wave three-phase cir- 
cuit shown in Fig. 60 for the same trans- 
former voltage and peak inverse anode 
voltage per tube. Figs. 63 and 64 show 
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half-wave four-phase and six-phase cir- 
cuits, respectively. 


Quadrature Operation 


The filament current of a rectifier 
tube is composed of two components: 
the normal heating current supplied by 
the filament transformer, and the anode 
current, the greater part of which flows 
through the most negative portion of the 
filament. When the filament-supply volt- 
age and anode voltage of a rectifier are 
in phase (the normal relationship when 
both voltages are obtained from the 
same ac supply line), the two compo- 
nents of the filament current reach peak 
value simultaneously during each con- 
duction interval, and cause a localized 
increase in filament temperature which 
may seriously shorten the life of the tube. 


In single-phase rectifier circuits, 
which have a conduction interval per 
tube of 180 degrees, the ratio of peak 
anode current to peak filament-supply 
current is relatively small and the effects 
of “in-phase’”’ operation are usually 
negligible. In polyphase rectifier circuits 
having conduction intervals per tube of 
120 degrees or less, however, the ratio of 
peak anode current to peak filament- 
supply current is relatively large, and 
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the use of in-phase filament and anode 
voltages may result in extremely short 
tube life. 

This difficulty can be minimized by 
the use of “‘Quadrature Operation.” In 
this method of operation, the peak value 
of the total filament current is minimized 


Fig. 64 
at 


by supplying the filament of each recti- 
fier tube with voltage out of phase with 
its anode voltage. Although the ideal 
phase relationship between filament- 
supply voltage and anode voltage is 90 
degrees (true “‘Quadrature’’), substan- 
tial benefits are also realized at phase 
angles of 60 or 120 degrees, which are 
readily obtainable in three-phase and 
six-phase rectifier circuits. 


Table IV gives the voltage, fre- 
quency, current, and power ratios for 
the basic rectifier circuits shown in Figs. 
57 through 64. These ratios apply for 
sinusoidal ac input voltages. Current 
and power ratios given for inductive 
loads apply only when a filter choke is 
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used between the output of the rectifier 
and any capacitor in the filter circuit. 
This table does not take into consider- 
ation voltage drops which occur in the 
power transformer, the rectifier tubes, 
or the filter components under load con- 
ditions. When a particular tube type has 
been selected for use in a specific recti- 
fier circuit, the ratios given in Table IV 
can be used in conjunction with the tube 
data to determine the parameters and 
characteristics of the circuit. 


Example of the Use of Table IV 


Problem. Select the most suitable 
type of rectifier tube for use in a full-wave 
single-phase circuit which must de- 


TABLE IV 
RATIO Fig. 57 Fig. 58 Fig.59 Fig.60 Fig. 61* Fig.62 Fig.63 Fig. 64 
Voltage Ratios 
E/Eav 2.22 i a a § pee &s i 0.854 0.854 0.427 0.785 0.74 
Epmi/E 1,41 2.83 LAT 2.45 2.45 2.45 2.83 2.33 
Epmi/Eav 3.14 3.14 1.57 2.09 2.09 1.05. 2.22 2.09 
Em/Eav 3.14 41,57 1.57 1 1.05 1.05 1.11 1.05 
Er/Eav a Re wt 0.472 0.472 0.177 0.04 0.04 0.094 0.04. 
Frequency Ratio 
fr/f 1 re 2 3 6 6 4 6 
Current Ratios 
Ip/Iavy 1 0.5 0.5 0.33 0.167 0.33 0.25 0.167 
Resistive Load 
Ip/lav 1.57 0.785 0.785 0.587 0.294 0.587 0.503 0.408 
Ipm/Iav 3.14 1.57 L.67 1.21 0.52 1.05 £43 1.05 
Ipm/Ib 3.14 3.14 3.14 3.63 3.14 3.14 4.5 6.3 
Inductive Load® 
Ip/Iav - 0.707 0.707 0.577 0.289 0.577 0.500 0.408 
Ipm/lav - 1 1 1 0.5 1 1 1 
Power Ratios 
Resistive Load 
Pas/Pde 3.49 1.74 1.24 - ™ = = - 
Pap/Pde 2.69 +238 1.24 ~ - =~ = ~ 
Pal/Pde 2.69 1.23 1.24 - - = - = 
Inductive Load® 
Pas/Pde - 1.57 41 1 Be ye 3 1.48 1.05 1.57 1.81 
Pap/Pdce = 1.11 1.11 1.21 1.05 1.05 1. tt 1.29 
Pal/Pde - eel £11 1.21 1.05 1.05 1.11 1.05 


* Bleeder current of 2-per-cent full-load current will provide exciting current for balance coil and thus 


avoid poor regulation at light loading. 
= The use of a large filter-input choke is assumed. 


E=transformer secondary voltage (rms) 

Eav=average de output voltage 
Epmi=peak inverse anode voltage 

Em=peak de output voltage 

Er=major ripple voltage (rms) 
Iav=average de output current 

Ip=average anode current 

Ip=anode current (rms) 


Ipm=peak anode current 

f=supply frequency 

fr=mazjor ripple frequency 
Pai=line volt-amperes 
Pap=transformer primary volt-amperes 
Pas=transformer secondary volt- 

amperes 

Pdc=de power (Eay X Iay) 


\ 


Note: Conditions assumed include sine-wave supply, zero voltage drop in tubes, no losses 
in transformer and circuit, no back emf in the load circuit, and no phase-back. 
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liver a de voltage (Kay) of 2500 volts at 
an average dc current (Inv) of 500 milli- 
amperes to the input of a filter. Also de- 
termine the rms voltage (E) that must 
be delivered by each half of the high- 
voltage transformer secondary winding. 


Procedure. (1) Determine the max- 
imum peak inverse anode voltage which 
each rectifier tube must withstand.From 
Table IV, the ratio of peak inverse volt- 
age (Ebmi) to de output voltage in sin- 
gle-phase full-wave circuits is 3.14. 


Epm=3.14 X 2500 = 7850 volts. 


(2) Determine the average anode 
current (Ip) in each tube. From Table 
IV, Ip in a full-wave single-phase circuit 
is one-half the total de output current. 


Ip = 0.5 X 500 = 250 milliamperes. 


(8) Select a tube having suitable 
voltage and current ratings from the 
Application Tables Section. The 866A, 
which has a maximum peak-inverse 
anode-voltage rating of 10000 volts and 
a maximum average-anode-current rat- 
ing of 250 milliamperes, meets the re- 
quirements, (Although the 872A, which 
has a maximum peak-inverse anode- 
voltage rating of 10000 volts and a max- 
imum average-anode-current rating of 
1.25 amperes, would also be moresatisfac- 
tory, the 866A is the more economical 
type for this application.) 


(4) Determine the rms voltage (EF) 
which must be developed by each half of 
the high-voltage transformer secondary 
for the rectifier to deliver 2500 volts de 
to the filter at the specified load current 
of 500 milliamperes under full-load con- 
ditions. 


B= 1.11 X (2500 +15) = 2790 volts (1) 


The second term within the parentheses 
represents the voltage drop in the 866A. 
For exact calculation of E, the full-load 
voltage drop in one half of the high- 
voltage secondary winding must also be 
added to the values within the paren- 
theses. 


Regulation 


The voltage drops in filter-choke 
windings or current-limiting resistors 
which follow the rectifier, as well as those 
in the rectifier tubes and transformer 
windings, become a very important con- 
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sideration when a rectifier filter is re- 
quired to supply a varying load. Except 
for the drop in a gas-tube rectifier, which 
is substantially constant at all anode- 
current values up to the maximum rating 
for the tube, these drops vary with load 
current and cause a corresponding varia- 
tion in output voltage. This variation is 
known as the voltage regulation of the 
supply, and is usually expressed as the 
per-cent change in output voltage for 
load-current variations between zero and 
the maximum value. For example, a 
power supply which has a no-load output 
of 1000 volts and a full-load output of 
900 volts has a voltage regulation of 10 
per cent. The regulation of well-designed 
rectifier-type power supplies is usually 
10 per cent or less. 


For good voltage regulation, the 
voltage drops in all sections of the supply 
should be held to a minimum. Voltage 
drops can be minimized by the use of 
transformers and chokes having gener- 
ous overload ratings and low-resistance 
windings, mercury-vapor orinert-gas rec- 
tifier tubes or vacuum types having close 
anode-cathode spacing, and choke-input 
filters employing ‘‘swinging’’ chokes of 
the proper value. In addition, a “‘bleeder”’ 
resistor drawing about 10 per cent of the 
total output current should be perma- 
nently connected across the output of the 
supply.Although this resistor reduces the 
maximum useful output current slightly, 
it prevents the output voltage from ris- 
ing excessively when the external load 
is reduced, and thus improves regula- 
tion and provides a substantial measure 
of protection for the filter capacitors. It 
also discharges the filter capacitors when 
the equipment is switched off and thus 
minimizes shock hazards. _ 


Good regulation is desirable even 
when substantially constant output volt- 
age under varying load conditions is not 
a primary requirement. Because good 
regulation minimizes variations in the 
voltage across the output terminals of a 
power supply, its effect is similar to that 
obtained whena very large bypass capaci- 
tance is connected across the output of 
the supply, i.e., the amount of ac ripple 
in the output is substantially reduced. 
The internal impedance of the supply is 
also reduced, so that there is less danger 
of undesirable coupling and feedback in 


associated equipment when the supply 
is used for two or more stages. 


Filters 


The filter employed to minimize rip- 
ple in the output of a rectifier may be 
either a choke-input or a capacitor-input 
type. Careful consideration must begiven 
to the selection and design of the filter 
if the maximum ratings of the tubes are 
not to be exceeded. 


Oneofthemostimportant considera- 
tions in the choice and design of a filter 
is its effect on the peak current in the 
rectifier circuit, and particularly on the 
current surge which occurs when the 
rectifier circuit is turned on. The sudden 
application of anode voltage to a recti- 
fier causes a sudden flow or surge of cur- 
rent. The maximum value of this current 
is determined by the instantaneous am- 
plitude of the ac input voltage and the 
surge impedance of the rectifier circuit. 
If the rectifier output is shunted by a 
large capacitor, the surge impedance is 
low and, therefore, the surge current 
may reach dangerously high values. On 
the other hand, if arelatively large choke 
is connected between the rectifier and 
the first filter capacitor, the surge im- 
pedance is high, and the surge current 
usually does not exceed the normal peak 
current through the tubes. 


Choke-input filters limit surge and 
normal peak currents and, therefore, 
make it possible to obtain maximum con- 
tinuous de output current from rectifier 
tubes under the operating conditions 
most favorable for long tube life. They 
also provide the best regulation and are 
especially recommended for use with 
rectifiers employing mercury-vapor and 
inert-gas tubes or vacuum tubes having 
closely spaced electrodes. An additional 
advantage of choke-input filters is that 
their performance can be predicted ac- 
curately by calculation. 


Capacitor-input filters provide the 
highest de output voltages obtainable 
from given transformers and rectifier- 
tube combinations. They cause high cur- 
rent surges when the circuit is turned 
on, however, and have poor voltage 
regulation. In addition, the de load cur- 
rent obtainable from a given rectifier- 
tube-and-transformer combinationisless 
when a capacitor-input filter is used 
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than when a choke-input filter is used. 


When acapacitor-input filteris used, 
a current-limiting resistor should be con- 
nected between the rectifier tubes and 
the filter to limit current surges. The 
total resistance, Rt, required to limit the 
surge current to a safe value, including 
the effective resistance of the power- 
transformer secondary (or one half of 
thesecondary of afull-wave transformer) 
is a function of the de output voltage 
(Eay) and the rated peak anode current 
(Ipm) of the tube. 
oo a Fay 

pm 

The factor K is equal to 3.14 for the cir- 
cuit shown in Fig. 57, 1.57 for the circuits 
shown in Figs. 58 and 59, 1.21 for the cir- 
cuit of Fig. 60, 1.11 for Fig. 63, and 1.05 
for Figs. 62 and 64. The balance coil used 
in the circuit shown in Fig. 61 limits the 
peak anode current so that a limiting 
resistor is not needed. The current-lim- 
iting resistor may be short-circuited after 
the rectifier-filter system has been 
switched on to avoid a reduction in use- 
ful de output voltage. The resistor must 
be employed, however, each time the 
circuit is switched on. Capacitor-input 
filters may be used in rectifier circuits 
employing mercury-vapor or inert-gas 
rectifier tubes only when a current-limit- 
ing resistor is used as described above. 


Design of Choke-Input Filters 


The filter-design charts shown in 
Figs. 65 and 66 permit quick determi- 
nation of inductance and capacitance 
values for choke-input filters for use with 
full-wave single-phase rectifier circuits 
operating from 60-cycle supplies. For 
other supply frequencies, the inductance 
and capacitance valuesindicated by these 
charts should be multiplied by the ratio 
60/f, wherefisthesupply frequency used. 


The chart shown in Fig. 65 is used 
to determine component values forsingle- 
section choke-input filters or for the first 
section of a multisection choke-input fil- 
ter. Single-section and double-section 
choke input filters are shown in Fig. 67. 
The Ry curves in Fig. 65 are used to de- 
termine the minimum value of choke in- 
ductance required. The equivalent load 
resistance (Ry) in ohms is equal to the 
de output voltage (Eay) of the rectifier 
in volts divided by the load current (Ip) 
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in amperes. A de output voltage equal 
to 90 per cent of the rms voltage (E) per 
rectifier-tube anode is used in this calcu- 
lation (from Table IV, E/Eay = 1.11). 
This value does not include the voltage 
drops in the power transformer, filter 
choke, or rectifier tubes. The load cur- 
rent used must assure operation of each 
rectifier tube within its maximum aver- 
age-anode-current rating. Inductance 
and capacitance values must always lie 
in the region of the chart above the 
applicable Ry curve. 


The K curves in Fig. 65 indicate 
combinations of minimum filter induc- 
tance (L;) and maximum filter capaci- 
tance (C;) which will keep the peak an- 
ode currents (Ipm) of the rectifier tubes 
within their maximum ratings at a given 
rms anode voltage. The factor K is equal 
to the de voltage from the rectifier tubes 
at the input to the filter (in volts) divided 
by the maximum peak-anode-current 
rating of the rectifier tubes (per anode, 
in amperes). The K curves shown in Fig. 
65 represent the following relation: 

Ly = Ci X (K/1000) 

Filter component values must al- 
ways lie in the region of the chart to the 
left of the proper K line. 


When a particular rectifier tube is 
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used at its maximum peak-inverse-an- 
ode-voltage rating and maximum peak- 
anode-current rating simultaneously, the 
applicable K line may be determined di- ° 
rectly by placing a ruler across the ap- 
propriate pair of dashed lines shown in 
Fig. 65. When a tube is used at voltages 
below its maximum peak-inverse anode- 
voltage rating, a lower value of K de- 
termined from the above equation must 
be used. 


The Ry, and K curves, therefore, in- 
dicate limiting values of inductance and 
capacitance which will assure that aver- 
age and peak anode-current ratings of 
the rectifier tubes wil] not be exceeded. 
Filter-component values can now be 
chosen within the wedge-shaped portion 
of the chart outlined by the appropriate 
Ry, and K curves on or above the Ep, 
line for the maximum percentage of rip- 
ple which can be tolerated in the output 
of the filter section. 


In power supplies for cw transmit- 
ters, a ripple of not more than 5 per cent 
is usually satisfactory. Power supplies 
for variable-frequency oscillators and 
phonetransmitters generally should have 
ripple of 0.25 per cent or less. Power- 
supply ripple in high-gain speech am- 
plifiers and receivers should not exceed 
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0.1 per cent to prevent hum modulation 
of output signals. 

The most economical method of ob- 
taining ripple voltages below 1 per cent 
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is by the use of double-section filters of 
the type shown in Fig. 67(b). Values of 
L, and C, for the second section of such 
filters are determined from the chart 
shown in Fig. 66. After the value of Ep, 
for the first section is determined, the 
values of L, and C, (as a product) for 
any desired ripple percentage Ep, at the 
output of the second filter section may 
be determined from the appropriate Ep, 
curve in Fig. 66. Although any values of 
inductance and capacitance having the 
indicated product Lz. X C: will provide 
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the desired filtering, serious instability 
may result if the combination selected 
is resonant at or near the ripple fre- 
quency. The inductance of Le, therefore, 
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should always be greater than 
3x (Ci + C2) 
aX (CG, ee 

For applications in which the load 
resistance (Ry,) varies over a wide range, 
some means should be used to limit the 
resulting variation in output voltage. A 
bleeder resistor may be inserted across 
the filter output to restrict the range 
over which the effective load varies or 
an input choke having an inductance de- 
termined by the maximum load resist- 
ance attained may be used. The most 
economical method for minimizing out- 
put-voltage variations, however, is by 
the use of a “‘swinging’’ input choke. 

The inductance of a well-designed 
swinging choke varies inversely with 
load current. The required minimum 
and maximum inductance for the choke 
can be determined from Fig. 65 at the 
intersections of the appropriate K curve 
with the curves for maximum and mini- 
mum R,. It is generally most econom- 
ical to select low values of swinging- 
choke inductance and obtain the re- 
quired smoothing by the use of additional 
filter sections employing non-swinging 
(“‘smoothing’’) chokes. 


Examples of Filter Design 
Single-Section Filter 


Problem: A full-wave rectifier op- 
erating from a 60-cycle source and em- 
ploying two 872-A mercury-vapor tubes 
has a de output voltage of 3200 volts. 
Design a single-section choke-input filter 
which will (a) limit output ripple to 5 
per cent at a load current equal to the 
combined maximum dc _ load-current 
ratings of the tubes (2 x 1.25 = 2.5 am- 
peres); (b) keep the peak anode current 
of each tube within its maximum peak- 
anode-current rating (5 amperes). 

Procedure: Ry = 3200/2.5 = 1280 
ohms. The value K = 3200/5 = 640. The 
curve for K = 640 in Fig. 62 would lie 
between the curves for K = 600 and K 
800 and, consequently, would be 
above the position where the curve for 
Ry = 1270 would be shown. Therefore, 
any combination of inductance and 
capacitance along the curve Ep; = 5 per 
cent to the left of K = 640 will satisfy 
the requirements. A 5-henry choke and 
a 5-microfarad capacitor would be a 


suitable combination. 


Two-Section Filter 

Problem: A 60-cycle full-wave rec- 
tifier employing two 866-A mercury- 
vapor tubes delivers 2500 volts de at 
full load to the input terminals of the 
filter. Design a two-section filter which 
will (a) limit the output ripple to 0.5 
per cent at a load current equal to the 
combined maximum dc _ load-current 
ratings of the tubes (2 * 0.25 = 0.5 am- 
pere); (b) keep the peak anode current 
of each tube within its maximum peak- 
anode-current rating (1.0 ampere). Be- 
cause the voltage regulation must be 
good from no load to full load, the input 
choke shall be of the “swinging”’ type. 


Procedure: At maximum load, Ry, 
= 2500/0.5 = 5000 ohms. K = (2500 x 
1.11)/1.0 = 2775. Because the curve in 
Fig. 62 for Ry = 5000 ohms would be 
completely below the curve for K = 
2775, the maximum-load value of Ry 
(minimum Ry) need not be considered in 
the selection of constants for the first 
filter section. If an Ep, of 10 per cent at 
the output of the first filter section is as- 
sumed to be satisfactory, the minimum 
swinging-choke inductance and the cor- 
responding value for the first-section 
filter capacitor are selected along the 
curve Ep, = 10 per cent to the left of 
the curve for K = 2775. Suitable values 
would be L; = 13.5 henries and C; = 1 
microfarad. The maximum inductance of 
the swinging choke should be as high as 
practical. If a maximum value of 25 hen- 
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ries is chosen, the minimum-load value 
of Ry (maximum Ry) at which the regu- 
lating action of the choke will be effec- 
tive is indicated by the point at which 
the 1-microfarad line intersects the line 
for 25 henries. This point corresponds to 
an Ry of 26000 ohms. Therefore, a 
bleeder having a resistance of not more 
than 26000 ohms should be used to pre- 
vent the de output voltage from rising 
excessively when the load is removed. 
The bleeder draws a current of 2500/ 
26000, or 0.096 ampere, and is required 
to dissipate 2500 X 0.096, or 240 watts. 
Because the maximum average current 
which can be supplied by two 866-A’s in 
a full-wave circuit is 0.5 ampere, the 
useful load current available from the 
rectifier filter combination is 0.500 — 
0.096 = 0.404 ampere, or 404 milli- 
amperes. 


The second filter section (LC) 
must reduce the ripple from the value of 
10 per cent at the output of the first fil- 
ter section to a value of 0.5 per cent. 
From Fig. 66, the value of the product 
LC. at the intersection of the curve for 
Er, = 10 per cent with the line for Ep, 
= 0.5 per cent is 37. If Cz is chosen to be 
2 microfarads, then L; should have an 
inductance of 18.5 henries. The value 
chosen for L. should be checked to de- 
termine whether resonance effects will 
be present, 7.e., L. should be equal to, or 
greater than, 3x (1+2) /[2x (1 K2)|=9/4 
= 2.25. Because the value of 18.5 henries 
selected for Ly is considerably greater 
than 2.25, the filter design is satisfactory. 
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Interpretation of Tube Data 


The tube data given in the Tube 
Types Section include maximum ratings, 
typical operation values, characteris- 
tics, and characteristics curves. 


A maximum rating, as applied to a 
tube, is a limit on a particular operating 
parameter (such as voltage, current, 
temperature, or frequency) or on a com- 
bination of parameters. Operation above 
these maximum ratings may not only 
impair the performance of a tube but 
also shorten its life considerably. 


RCA power tubes may carry as 
many as three different kinds of ratings, 
based on operating conditions encoun- 
tered in different types of service. The 
three general types of service may be 
defined as follows: 

Continuous Commercial Service 
(CCS) covers applications involving con- 
tinuous tube operation in which maxi- 
mum dependability and long tube life 
are the primary considerations. 

Intermittent Commercial and Ama- 
teur Service (ICAS) covers applications 
in which high tube output is a more im- 
portant consideration than long tube 
life. The term ‘‘Intermittent Commer- 
cial’ in this title applies to types of serv- 
ice in which the operating or ‘‘on’’ peri- 
ods do not exceed 5 minutes each, and 
are followed by “‘off’’ or stand-by periods 
of the same or greater duration. The 
term ‘Amateur Service” covers other 
applications where operation is of an in- 
frequent or highly intermittent nature, 
as well as the use of tubes in ‘“‘amateur’”’ 
transmitters. ICAS ratings generally are 
considerably higher than CCS ratings. 
Although the ability of a tube to produce 
greater output power is usually accom- 
panied by a reduction in tube life, the 
equipment designer may decide that a 
small tube operated at its ICAS ratings 
meets his requirements better than a 
larger tube operated within CCS ratings. 


Intermittent Mobile Service (IMS) 
covers applications in which very high 
power output for short periods is re- 
quired from equipment of the smallest 
practical size and weight. Tube ratings 
for IMS service are based on the prem- 
ise that transmitter ‘‘on’’ periods do 
not exceed 15 seconds each, and are fol- 
lowed by “‘off’? periods of at least 60 


seconds duration. In equipment tests, 
however, maximum “‘on’’ periods of not 
more than 5 minutes each followed by 
“off”? periods of at least 5 minutes are 
permissible, provided the total ‘‘on’’ 
time of such test periods does not ex- 
ceed 10 hours during the life of the tube. 
Although tubes operated under IMS rat- 
ings may havea life of only about 100 
hours, the use of these ratings is eco- 
nomically justified where high power 
must be obtained intermittently from 
very small tubes. 


Each maximum rating of a tube 
must be considered with respect to all 
other ratings given for that tube, so that 
the use of any one maximum rating will 
not cause any other maximum rating to 
be exceeded. For example, if the product 
of the maximum plate-voltage and max- 
imum plate-current ratings exceeds the 
maximum permissible de plate input, 
then either the plate voltage or the plate 
current, or both, must be reduced. As an 
illustration, the maximum CCS ratings 
for Class C Telegraphy operation of 
type 812-A are: plate volts, 1250 maz; 
plate milliamperes, 175 maz; plate in- 
put, 175 watts maz. It is apparent that 
when the maximum plate voltage of 
1250 volts is used, the de plate current 
must be reduced to 140 milliamperes or 
less if operation is to be within the 175- 
watt maximum plate-input rating. On 
the other hand, if the maximum plate 
current of 175 milliamperes is to be used, 
it will be necessary to reduce the plate 
voltage to 1000 volts or less to avoid 
exceeding the 175-watt maximum input 
rating. 

The tube ratings given in this Man- 
ual are “Absolute Maximum?” ratings, 
unless otherwise indicated. The equip- 
ment designer must select operating val- 
ues which are sufficiently below these 
absolute-maximum ratings’ so that no 
rating will ever be exceeded under any 
usual condition of supply-voltage varia- 
tion, load variation, or manufacturing 
variation in the equipment itself. 


A few of the low-power tubes listed 
in this Manual are rated under the 
*‘Design-Center” system. This system, 
which is used principally for tubes in- 
tended for home-instrument applica- 


84 


tions, is designed to provide satisfactory 
average performanceinthe greatest num- 
ber of equipments on the premise that 
they will not be adjusted to local power- 
supply conditions at time of installation. 
Equipment for use on ac or de power 
lines should be designed so that the de- 
sign-center maximum values are not ex- 
ceeded at a line-voltage-center value of 
117 volts. In equipment designed for use 
with storage-battery-with-charger sup- 
ply or similar supplies, plate voltages, 
screen-grid supply voltages, dissipations, 
andrectifier output currentsshould never 
exceed 90 per cent of the design-center 
maximum ratings for a terminal poten- 
tial at the battery source of 2.2 volts per 
cell. Equipment for use with ‘‘B’’ bat- 
teries should be designed so that under 
no condition of battery voltage will the 
plate voltages, screen-grid supply volt- 
ages, or dissipations ever exceed the maxi- 
mum rated values by more than 10 per 
cent. 


In general, tubes are rated at the 
most severe conditions in a given serv- 
ice. For example, class C telegraphy rat- 
ings assume key-down conditions (per 
tube) without amplitude modulation; 
class C telephony ratings are established 
with fully modulated carrier conditions 
(per tube). 


Values shown in tube data under 
“Typical Operation”’ should not be in- 
terpreted as ratings. These values repre- 
sent operating conditions within the 
maximum ratings of a tube that are suit- 
able for a particular application, and 
do not imply that the tube cannot be 
operated satisfactorily under other con- 
ditions in the same application. The 
choice of the most suitable tube oper- 
ating conditions for any particular ap- 
plication should be based on a careful 
consideration of all pertinent factors. 


The values for grid-bias voltages, 
other electrode voltages, and electrode 
supply voltages are given with reference 
to a specified datum point as follows: 
For tube types having filaments heated 
with de, the negative filament terminal 
is taken as the datum point to which 
other electrode voltages are referred. For 
types having filaments heated with ac, 
the filament mid-point (7.e., the center 
tap on the filament-transformer secon- 
dary, or the mid-point on a resistor shunt- 
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ing the filament) is taken as the datum 
point. For types having indirectly heated 
unipotential cathodes, the cathode is 
taken as the datum point. 


Electrode voltage and current rat- 
ings are in general self-explanatory, but 
a brief explanation of other ratings will 
aid in the understanding and inter- 
pretation of tube data. 


Plate Input is the total power sup- 
plied to the plate. It is the product of 
the de plate voltage (Ep) and the direct 
current flowing in the plate circuit (Ip). 


Plate Dissipation is the power lost 
in the form of heat as a result of electron 
bombardment of the plate. It is the dif- 
ference between the power supplied to 
the plate of the tube (plate input) and 
the power delivered by the tube to the 
load circuit. 


Tube Power Output is the output ob- 
tainable from the tube itself and is equal 
to plate input minus plate dissipation. 
(The term power output is used in some 
publications.) 


Useful Power Output is the out- 
put measured at the load of the output 
circuit. Values given in the data are for 
the stated conditions; actual values de- 
pend on the circuit efficiency, operating 
frequency, and other variable factors. 


Grid-No.2 (Screen-Grid) Input 
is the de power supplied to the 
screen grid of a multigrid tube, and is 
the product of the screen-grid voltage 
and screen-grid current. This power is 
dissipated in the form of heat by the 
screen grid as a result of electron bom- 
bardment. 

Grid (or Grid-No.1) Driving Power 
is the actual signal-power input to the 
control grid plus the power lost inthe bias 
supply. It is given by the formulaWa=0.9 
Egle, where Wa is the grid driving power 
in watts, Ez, is the peak signal voltage 
applied to the grid in volts, and I, is the 
average grid current in amperes. This 
value does notincludesignal-power losses 
that occur in the tube, grid-tank circuit, 
socket, or wiring, or tube losses caused 
by electron transit-time effects (except 
where the value given in the tube data 
is for a specific operating frequency). 

Driver Power Output is the useful 
power output of the driver stage or the 
power measured at the input to the grid 
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circuit of an amplifier. This value in- 
eludes circuit losses and varies accord- 
ing to the frequency of operation and 
the circuit used. 

Peak Heater-Cathode Voltage rat- 
ings are given only for tubes that have 
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separate cathode and heater terminals. 
These ratings indicate the highest in- 
stantaneous voltage that may be applied 
between a heater and cathode without 
breakdown of the insulation between 
these electrodes. 
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POWER TUBE COOLING DESIGNS 


EFFICIENT COOLING is the key to the development of reliable 
power tubes. Several cooling designs are shown above: (top) RCA- 
8072, conduction cooled; (center) RCA-8121, and (bottom) RCA- 
8122, both foreced-air cooled. In the background is fin-type, high- 
efficiency integral radiator used in the 8122. 
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Application Tables 


The tables in this section are in- 
tended to aid in the selection of trans- 
mitting tubes for specific applications. 
Tube types have been classified accord- 
ing to the principal services for which 
they are rated, but are not necessarily 
limited to the applications listed. The 
tube types, together with their ratings 
and characteristics of primary interest, 
are listed in each category in order of 
increasing power output (except Tables 


§ and 7). Tubes whose type numbers are 
printed in bold type are suggested for 
new equipment design. Unless otherwise 
noted, the ratings given are based on the 
absolute maximum system. 

After suitable tube types are se- 
lected from the appropriate tables, the 
final choice should be based on the com- 
plete ratings for the types under consid- 
eration, as given in the Tube Types— 
Technical Data Section. 


SERVICE APPLICATIONS 


1.AF Power Amplifier and Modulator 


Service 


2. Plate-Modulated RF Amplifier — Class C 


Telephony 


3. RF Amplifier Service—Class C Telegraphy 
4.Linear RF Amplifier Service — Single- 


Sideband Suppressed Carrier, Two- 
Tone Modulation 


5. Plate- or Grid-pulsed Amplifiers or 
Oscillators 


6. Special Services 
7. Rectifier Tubes 


1. Power Tubes for AF Power Amplifier and Modulator Service 


Power Filament Maximum Plate Ratings? Kind3 RCA 
Output Cooling! or Input Dissi- of TYPE 
(Typical) Heater pation Tube NO. 
Watts4 Volts Volts Watts Watts 
CLASS A AMPLIFIERS 
AP | N 6.3 275 -- 825 BP 5686 
26 5 N 6.3 375 40 21 BP 51614 
CLASS AB, AMPLIFIERS® 
20.5 N 12 to 15 300 21 10 BP 7551 
20.5 N 6.3 300 21 10 BP 57558 
44 N 6 .3/12 .6 750 100 30 BPBP 829B 
80 FA 6.3 1000 180 115 c 6816 
80 FA 26 5 1000 180 115 & 6884 
80 FA 6.3 1000 180 115 CR 7457 
80 Cc 6.3 1000 180 — CR 7842 
80 3 26 5 1000 180 — & 7843 
80 C 6.3 1000 180 — Cc 7844 
82 N 6.3 600 60 20 BP 56146 
82 N 26 5 600 60 20 BP 56159 
82 N 12 .6 600 60 20 BP 56883 
82 N 6.3 600 60 20 BPR 57212 
82 N 26.5 600 60 20 BPR _ 57357 
380 N 10 2250 360 100 BP 5813 
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——$— Application Tables 


1. Power Tubes for AF Power Amplifier and Modulator Service (Cont.) 


Power Filament Maximum Plate Ratings? Kinds RCA 
Output Cooling! or Input Dissi- of TYPE 
(Typical) Heater pation Tube NO. 
Watts4 Volts Volts Watts Watts | 
590 FA 6 2000 a 250 BP 1aekson 
590 FA 26.5 2000 = 250 nee eee 
1600 FA 6.3 3000 1500 600 CR 7650 
CLASS AB, AMPLIFIERS® 
42 N 6 .3 400 30 10 BPQ 52E24 
42 N 6.3 600 30 10 BP 52E26 
42 N 12.6 600 30 10 BP 56893 
80 N 6.3 660 60 25 BP 5807 
80 N 12 .6 600 60 jas BP 51625 
90 N 6.3 600 62.5 20 BP 56146 
90 N 26 5 600 62.5 20 BP 56159 
90 N 12 6 600 62 .5 20 BP 56883 
90 N 6.3 600 62 5 20 BPR 57212 
90 N 26 5 600 62 5 20 BPR 57357 
140 FA 6.3 1000 180 115 CG 6816 
140 FA 26 .5 1000 180 115 c 6884 
140 FA 6.3 1000 180 115 CR 7457 
140 C 6 .3 1000 180 os CR 7842 
140 C 26 5 1000 180 a C 7843 
140 C 6.3 1000 180 a Cc 7844 


CLASS B AMPLIFTER® 


10.4 N 6.3 300 — 3 IT 1635 
235 N 6.3 1250 165 45 f\ 5811A 
235 N 6.3 1250 165 45 aD 5812A 

1650 N 10 3000 1125 300 a8 5833A 

2400 FA 10 4000 1600 400 fe 5833A 


' Cooling: N, natural; FA, forced air: C, conduction. 
2 CCS, unless otherwise noted. 
* Designations for kind of tube: 


BP Beam power P Pentode 

BPQ Quick-heating beam power PP Twin pentode 
BPR Ruggedized beam power PT Pencil triode 
BPBP Twin beam power T  Triode 

Cc Cermolox IT Twin triode 
CR Ruggedized cermolox T-P Triode-pentode 


4 Approximate. 

5 ICAS ratings also shown in Technical Data Section. 

6 Typical power output for two tubes, except twin-unit types. 

Excepi for types listed in Table 7 (Rectifier Tubes), tube type numbers in BOLD FACE are suggested for use 
in new equipment design. 
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2. Power Tubes for Plate-Modulated RF Amplifier Service— Class C Telephony 


Typical Operation Maximum Plate Ratings? 
Filament Max Freq Kind? RCA 
Power Fre- Cool- or for Full DC _Dissi- of TYPE 
Output quency ing! Heater Input Input pation Tube NO. 
Wattst (at) Mc Volts Me Volts Watts Watts 
a 3000 C 12 .6 — 750 45 —  & 7801 
: ABS 3000 C 6 .3 a 750 45 — G 7870 
ESP 500 N  6.3/12.6 500 200 8 4 PP 56939 
= fre 500 N 6 2000 260 8.5 ) PT 55893 
6 .4 30 N 6 — 250 10 8 BP 55763 
6.4 30 N 13 5 — 250 10 8 BP 56417 
6.5 175 N 6.3 175 250 15 7 BP 107095 
6.5 175 N 6.3 175 250 15 7 BP 57558 
6.5 175 N 12 to 15 175 250 15 T BP 7551 
6.7 500 N 6 500 275 9 fe PT 56263 
6.7 500 N 6 500 275 9 55 PT 56263A 
135 -- N 6 .3 125 400 20 6.7 BPQ 52E24 
[x os N 6.3 125 400 20 6.7 BP 52E26 
13.5 — N 12 .6 125 400 20 6.7 BP 56893 
717 a N 6.3/12 .6 200 600 pe 10 BPBP 5832A 
1 4 400 Cc 12 .6 — 750 45 — G 7801 
17 400 C 6.3 — 750 45 — . & 7870 
28 — N 6.3 60 475 40 16 5 BP 5807 
28 — N 12 .6 60 475 40 16.5 BP 51625 
34 — N 6 .3 60 480 45 13 .3 BP 56146 
34 a N 26 5 60 480 45 13 .3 BP 56159 
34 _ N 12 .6 60 480 45 13 .3 BP 56883 
34 60 N 6.3 60 480 45 13 .3 BPR 57212 
34 60 N 26 5 60 480 45 13 .3 BPR 57357 
45 400 FA 6.3 1215 800 120 75 Cc 6816 
45 400 FA 26 5 1215 800 120 75 C 6884 
45 400 FA 6.3 1215 800 120 ef CR 7457 
45 400 C 6.3 1215 800 120 — CR 7842 
45 400 C 26.5 1215 800 120 —_ L 7843 
45 400 C 6.3 1215 800 120 _ Cc 7844 
750 as N 6.3/12 .6 200 600 67 5 21 BPBP 5829B 
770 — FA 6.3/12.6 200 600 90 28 BPBP 5829B 
85 os N 6 .3 30 1000 115 30 T 5812A 
88 — N 6.3 30 1000 115 30 T 5811A 
120 900 FA 6.3 900 1300 270 167 st 6161 
180 — N 10 30 1600 240 67 BP 5813 
235 175 FA 6 500 1500 — 165 BP 7203/ 
4CX250B 
235 175 BA 26.5 500 1500 — 165 BP 7204/ 
4CX250F 
600 400 FA 6.3 1215 2000 1000 400 Ci 7650 
635 — N 10 30 2500 835 200 iS 5833A 
800 600 FA 5:5 1215 2000 1700 1000 Cc 7213 
1000 — FA 10 20 3000 1250 270 b 5833A 


7 Both sections. 
10 JCAS ratings only. 
1, 25 3, 45 5 See Table 1. 
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Application Tables 


3. Power Tubes for RF Amplifier Service—Class C Telegraphy 


Typical Operation Maximum Plate Ratings? 

Filament Max. Freq. Kind? RCA 
Power Fre- Cool- or for Full DC Dissi- of TYPE 
Output quency ing! Heater Input Input pation Tube NO. 
Watts* (at) Mc Volts Me Volts Watts Watts 


CLASS C AMPLIFIERS, RF TELEGRAPHY 


1.2 10 N 1.4/2.8 — 150 3 2 ie 83A4 
1.4 1000 N 6.3 5000 250 —_ pan PT 7554 
2 — N 1.4/2.8 — 135 2 1 TE 83A5 
3.2 3000 C 12 .6 — 750 nV —_ Cc 7801 
3.2 3000 C 6.3 — 750 52.5 — Cc 7870 | 
a 940 N 12-15 — 9300 — 2.75 T-P 7060 
+ 40 N 12-15 — 300 _— 5 P 8077/ 
7054 
=} 500 N 6.3 1700 360 a 6 .25 iat 4037 
5 500 N 6 .3 1700 360 - 6.25 PT 5876 
5 500 N 6.3 1700 360 9 6.25 PT 5876A 
s 500 N 6.3/12 .6 500 250 12 6 PP 56939 
py A 125 N 6 .3 — 275 li 8.25 BP 5686 
5.5 1000 N 6 2000 320 11 7 PT 55893 
7 500 N 6 500 330 13 .2 8 cl 56263 
7 500 N 6 500 330 13 .2 8 PT 56263A 
7 175 N 6.3 175 300 18 10 BP 107095 
7.5 500 N 6 500 320 13 .2 8 PT 56264A 
8.5 175 N 12/15 i pe 300 21 10 BP 7551 
8.5 175 N 6.3 175 300 21 10 BP 57558 
10 .3 30 N 6 — 300 15 12 BP 55763 
10.3 30 N 13.5 — 300 15 12 BP 56417 
20 125 N 6.3 125 500 30 10 BPQ 52E24 
20 125 N 6.3 125 500 30 10 BP 52E26 
20 125 N 12 .6 125 300 30 10 BP 56893 
21 —_— N 6.3 —_ 345 35 21 BP 51614 
726 a N __. °6.3/12 .6 200 750 36 15 BPBP 5832A 
27 400 C 12 .6 — 750 bY Ao a C 7801 
i) 400 C 6.3 — 750 52,5 — Cc 7870 
30 175 N 6.3 60 750 90 25 BPQ 104604 
40 — N 6:3 60 600 60 25 BP 5807 
40 —_ N 12 .6 60 600 60 25 BP 51625 
40 1215 FA 6.3 1215 1000 180 115 Cc 6816 
40 1215.5, FA 26.5 1215 1000 180 115 Cc 6884 
40 1215 FA 6.3 1215 1000 180 115 CR 7457 
40 1215 Cc 6.3 1215 1000 180 —_— CR 7842 
40 1215 C. 26 .5 1215 1000 180 —_ C 7843 
40 1215 C 6.3 1215 1000 180 _ C 7844 
52 60 N 6 .3 60 600 67 5 20 BP 56146 
52 60 N 26.5 60 600 67 5 20 BP 56159 
52 60 N 12 .6 60 600 67.5 20 BP 56883 
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3. Power Tubes for RF Amplifier Service— Class C Telegraphy (Cont.) 


Typical Operation Maximum Plate Ratings? 
Filament Max. Freq. Kind? RCA 
Power Fre- Cool- or for Full DC Dissi- of TYPE 
Output quency ing! Heater Input Input =i pation Tube NO. 
Watts? fat) Mec Volts Me Volts Watts Watts 
52 60 N 6 .3 60 600 67 .5 20 BPR 57212 
52 60 N 26 .5 60 600 67 .5 20 BPR 57357 
770 _ N 6 .3/12 .6 200 750 90 30° + BPBP 5829B 
85 470 C 12-15 500 2200 660 — BP 8072 
90 — FA 6 .3/12 .6 200 750 120 40 BPBP 5829B 
130 _ N 6.3 30 1250 175 a 2 5812A 
135 — N 6.3 30 1250 175 45 T 5811A 
180 900 FA 6.3 900 1600 400 250. T 6161 
235 470 FA 35 500 2200 660 150 BP 8121 
250 500 FA 6 500 2000 — 250 BP 7203/ 
4CX250B 
250 500 FA 26.5 500 2000 — 250 BP 7204/ 
4CX250F 
275 — N 10 30 2000 360 100 BP 5813 
300 470 FA 13.5 500 2200 660 400 BP 8122 
375 215 FA 6.3 1215 2500 1250 700 CR 7650 
1000 ~~ N 10 30 3000 1250 300 T 5833A 
1350 600 FA = ee 1215 2500 2500 1500  & 7213 
1440 — FA 10 20 4000 1800 400 T 5833A 


7 Both sections. 

8 Design Center values. 
? For pentode unit. 

0 [CAS— ratings only. 
i, 2, 3, 45 5 See Table 1. 


4. Power Tubes for Linear RF Amplifiers— 
Single-Sideband Suppressed-Carrier, Two-Tone Modulation 


Typical Operation Max. Maximum Plate Ratings? 
Filament Freq. Kind} RCA 
Power!? Fre- Cool- or for Full 12DC Dissi- . of TYPE 
Output quency ing! Heater Input Current pation Tube NO. 
Watts* (at) Mc Volts Me Volts Ma Watts 
80 30 C 12-15 500 2200 450 -- BP 8072 
120 30 N 6.3 30 1250 175 45 T 811A 
170 30 =FA 135 500 2200 450 150 BP 8121 
295 30 ~FA 6 500 2000 250 250 BP 7203/ 
4CX250B 
295 30 =FA 26 .5 500 2000 250 250 BP 7204/ 
4CX250F 
360 500 ~=FA 6 500 2000 350 250 BP 7580 
380 30 =FA 13.5 500 2200 450 400 BP 8122 
680 30 =FA 6 .3 1215 2500 500 600 BP 7650 


12 Peak envelope. 
i, 2, 3, 4 See Table 1. 


—_—_———— Application Tables - 


5. Power Tubes for Plate- or Grid-Pulsed Amplifiers or Oscillators 


Typical Operation 


Maximum Plate Ratings? 


> e) 
Sy 4 
= 
a ‘ail 
“ Is we | oS = Slee = 
= =| ~ = & ~ S Ss =} ~~ 
3 a , ® = oS = a m& | B= SoS = 
oe os 3) | ae! & 2 Pia! o— - 
Ps ye) Ps = = mi ne << <1 >a alt ekg “edad fs 
ents sia>| 2 $ |SU1 Su Bi $/3Z| FS); 88/0 
BOTRAIAO!] & O }HS/ee Ay B&B iZOl RS | Male 
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- 
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— 
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Volts | Amp.j usec 


PLATE-PULSED AMPLIFIERS OR OSCILLATORS!’ 
1.2 L 0.001 3300 N 6 4000 1750 3 5S 5000 PT 5893 
45 10 0.01 1215 FA 6.3 1215 3000 3 10 1000 RC 7649 
14 5 0.01 1250 FA 6.3 1300 7500 4.5 10 1000 T 5946 
39 10 O01 1215 FA 6.3 1215 8000 9 10 1000 RC 7651 
6s-7i0* 0.01 1215 FA 5.5 1215 10000 18 10 . 1000 C 7214 


GRID-PULSED AMPLIFIERS OR OSCILLATORS!’ 
Z3 10 O.01 1215 FA 6.3 1215 142250 3 10 1000 RC 7649 
20 #10 0.01 1215 FA 5.5 1215 145000 18 10 1000 C 7214 
Zoe tO 201. T2IS FA 6.3 1215 145000 9 10 1000 RC 7651 


13 See Technical Data Section for exact classification in each case. 
14 DC Plate Volts. 

17 Peak. 

ly 2y 35 49 gee Table 1. 


6. Power Tubes for Special Services 
See Technical Data Section for further information on each type. 


Service RCA TYPE NO. 


CEL OL, entrain ta ugar pal ar ee EINE IEE OSL IE LEI ICR KILI OLE RE ICIIOL 7360 
See EE DC le wip iain, veiw sis-sa cies 0 6.6) 05.5 te die a oes ESE ACE mee 4037, 5675, 6026 
SUCMIRINES SETITHESIET. | a)e's. uo 6 oa le Wia's/ora.a.o tee Ws 6 0s 00 o's) Dare a ake olarak Ciavaleie pianeeieratciestersre 3033 
Frequency Multiplier ........csccccccscscssccsovces 4037, 5763, 5876, 5876A, 5893, 6161, 

6264A, 6562/5794A, 6939, 7551, 7554, 7558, 7905, 8077/7054 
Integral-Cavity Oscillator: ..6... 6. ccc cccc esc csc eccvecenesccescceens 6562/S5794A, 7533 
Linear RF Power Amplifier—AM Telephony ... 2... 20000 cssscccccscvcccracecascces 7580 
Dees ASS A CATIDUNCL IRE o isin oes a’ oe ores ss < 0g 6 ¥isivis Wiese seine @ Sse 6 <u wo Lake st SOS 
Modulator-Rectangular-Wave Modulation .........cecsereceeceeceeeecs 3E29, 6293, 7358 
Serrree re DUANE ttt cf cie bialare'e 8, can a? phone ©.e-u aie in (> p ib wade MVie on wih ae: ath ACM e eats ss 6173 
Regulator ...c..ccccccevecscesceose Cc ow ms eeteveresvaveresevcee ce ae eee ware ents 4600A 
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a ROA Transmitting Tubes 


7. Rectifier Tubes 


Filament Peak RCA 
Or Heater Inverse Peak Average TYPE 
Volts Volts Amperes Amperes NO. 
HALF-WAVE, MERCURY-VAPOR TYPES: 
25 7500 0.5 0.125 816 
25 10000 1 0 .25 J866A 
y Pe 2500 y 0.5 J866A 
5 10000 5 1s 872A, 8008 
5 15000 6 1.5 575A, 673 
5 20000 8 .3 1.8 6894, 6895 
5 1615000 1610 162 5 575A, 673 
25 2000 10 7 615/7018 
5 5000 15 y agen: 5558 
5 1620000 1611 5 162 5 6894, 6895 
5 10000 16 4 5561 
2 5 1000 77 6.4 635/7019 
635L/7020 
5 3000 40 6.4 5561 
HALF-WAVE, GAS TYPES 
25 10000 1 0.25 3B28 
p A 4500 2 0.5 3B25 
2.5 5000 y | 0.5 3B28 
HALF-WAVE, VACUUM TYPES 
6.3 375 0.05 0 .0055 6173 
2.5 12500 0 .06 0.0075 2X2A 
jp 5000 1 0.25 836 
FULL-WAVE, VACUUM TYPES 
5 3100 0.715 0 .147 SRAGYB 
~" 2800 0 .650 0.175 SR4GY 
FULL-WAVE, MERCURY-VAPOR TYPES 
5 1550 1 0 .225 83 
ZS 900 10 Ze 604/7014 


‘s In-phase operation, unless otherwise noted. 
1 Quadrature operation. 


RCA Tube Types—Technical Data 


This section contains technical descriptions of RCA tubes used in transmitting, 
industrial, and amateur equipment. It includes data for current types, as well as 
those RCA discontinued types in which there may still be some interest. Tubes in 
this section are listed according to the numerical-alphabetical-numerical sequence of 
their type designations. 


' Unless otherwise specified, the ratings given are based on the absolute maxi- 
mum system. Class C Telegraphy ratings assume key-down conditions (per tube) 
without amplitude modulation. Class C Telephony ratings are established with 
fully modulated carrier conditions (per tube). For Key to Base and Envelope Con- 
nection Diagrams, see inside back cover. 


For an explanation of the terms used in the descriptive data for tube types, 
reference should be made to the Interpretation of Tube Data Section. For assistance 
in making an initial selection of tube types suitable for specific applications, refer- 
ence should be made to the Application Tables Section. 


£ UHF POWER TRIODE 


Forced-air-cooled type used as rf 

power amplifier, oscillator, and fre- 

quency multiplier. May be used at full 2C39A 
= input up to 2500 Mc and at higher fre- 
HOOFH quencies in cathode-drive circuits of 
the coaxial-cylinder type. Class C Telegraphy maximum CCS plate dissipation, 
100 watts. Requires special mounting which should support the tube by the plate- 
terminal flange only. May be operated in any position. Flexible connectors of the 
spring-contact type are required for all terminal connections. OUTLINE 85, Outlines 
Section. 


eee eR OME AEE ACEI) ao cur ieie fs sie io Wnty GA apne wl Ua ote eRe Bele. Seo wep 6.3 volts 
PARAUT EIT ECEOURELEDNT so necuiateicias Ac side Soe Syd iei ahs piesa cio d Sil dal dels DidleLetaveie siege oes 1.6 ampere 
ERANSCONOUC TANCE.) cece Las Molec Ge he Seah o Tea Ma CMM el cides 6 bg eters 24000 umhos 
NIE Cee Cee SIBEC ACT ORE NS MPN aie eclig dia absh coal ay at Penal belialign® statiarale lave arsiretere 100 
DIRECT INTERELECTRODE CAPACITANCES: 
Me TLCUMCOME TES LMR ert fo ne Tene acon Sih a) Graal cient) arctierat eae chatale aia cares Z ppt 
See IECORCH ULOCONATIC ARCA CED otis sec) ale «5 cine cise Ried eure os loih eee Pier ace ar etre 6.6 ppt 
PAARL OMe UIOCOrAN (TRACT Osta 'eled sistance winlls oc as eis cob dale ¥ guess pleltiens 0.035 max jek 
SEAL TEMPERATURE (Plate, grid, cathode, and heater) ................. 175 max oC 


° Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating of the cathode and resultant short life. 

* Plate volts, 600; plate milliamperes, 70. 


PLATE-MODULATED RF POWER AMPLIFIER— Class C Telephony 
Maximum CCS Ratings: 


PR ETA TMU AREA G Ele ratecein aisto kone cists whe Bie die ies 1b oolntn igh ion ek oiiensh oy dilede a) ayisiceleo 600 ® max volts 
GRID VOLTAGE: 

OL fy 5, et RE I Sete yt pean oe SRR 7 gS ay ees De Ey | Ae OPEN tr OnE Mee OE -150 max volts 

ORR ELAWO MEG He teticaiameicoie lie sais ciaveicls ero" siel eae Wiaet ema ye fetal 6 6 Se me ean ss 400 max volts 

HAC TEM OEN ES ECT AR aoe Sees ic Fetes oc ee Geek in hes ee aie WSS old SIS ENS sie we 30 max volts 
NSCS ERTID ORIERIR EDIT estes, chad woke. cate oe, Slo, areal a Wirate eile nay lec tine, wise. ote te Mth tales ealtdies 50 max ma 
ETON COM MEETS S315 0) Of ae ee A ne RE Ste, ie ER Ser 100 max ma 
rr ECLL ON EO NGSOM IL MBN te ig SK ALS Bch Secs) a) crate aMatecroidacloy os aula} ti Sv ap aiSusMetleL otto isllonds Glee Whlolatearre 2 max watts 
RIGA EET DUIS! AUTON Sites ete os Sicko co ka hed 5 6, aS saela oe bie ie Mo ueiedelaiouh whe Ole 8 ia eke ole 70 max watts 


®@ For use with a modulation factor of less than 1.0, it is permissible to use a higher de plate voltage 
provided the sum of the peak positive modulation voltage and the de plate voltage does not exceed 1200 


volts. 
RF POWER AMPLIFIER AND OSCiLLATOR—Class C Telegraphy 


Maximum CCS Ratings: 
Pe AGE COLAC Eiare tae tO acl oleh ai eteteig tee). 8 ie oo pie bse ie acwiely Coral laisse ausiieie 1000 maz volte 


RCA Transmitting Tubes 


GRID VOLTAGE: 


DG igs ee Se or cena Oe eee Ph sche he orate ws awe See ete -150 max 
Peak Negative KER. tie © Bsa e chaces sen Steaks Gicte sa tna ie 400 max 
Peak Posttive RBs io cet eas maa aiaels: he ows tncee Be helo ocbiaeeere Beer ats 30 max 
DCAGRID CURRENT ic ac oo aes) eR OT arse ore ee ett ae a) UI Sica: obaal eee satay 50 max 
DC CATHODE CURRENT. 2.0 ek b Seo at tee ee cere 2 Nic. HME GE soars 125 max 
{SRID UNPUT kia Ah sless eata a oie crake Wc Bic Sek em aes EL eb Garnet ee ees 2 max 
PLA TH DISSIPATION. 5 xc ele a oo ieteler ss oceve Oe chee cles eae wie © Sere RR ete beats 100 max 


POWER TRIODE 


Disk-seal] lighthouse types used as 


2C40 rf power amplifier, cw oscillator, and 
plate-pulsed oscillator (2C40A only) 


2C40A at frequencies up to 3370 Mc. Class C 


Telegraphy maximum CCS plate dis- 


sipation, 6.5 watts. Requires Octal socket and may be operated in any position. 
OUTLINE 7, Outlines Section. The 2C40A is unilaterally interchangeable with type 
2C40. Type 2C40 is used principally for renewal purposes. The RCA 4037 replaces 


the 2C40 in most applications. 


2C40 2C40A 

HEATER VOLTAGE (AC/DC)... 5 LOT Oe oe a One oR ste 6.345% 6.345% 
PEGA T UR MEER ENG gre. sutin 2) et r e e ks nee  a e Ce 0.75 O45 
TRANSCONDUCTANCE.. . S208 oat oe oe oe al eR ane RPE ee ea 4850 5100 
AMPEIRICATIONIPACTOR®. 269. Sesleri Sites eee 36 35 
DrREcT INTERELECTRODE CAPACITANCES: 

GEE TOA UC eee ce cs ee ter ie es en sie ates ae 1.3 Bees: 

Seid tO Cat hodGs co 2.0 tse cnc Se ee ee a ae ee PA aca 

Piste tée:cathode:..c 3. Ri. bono see ee eee ee. 0.03 0.03 

Cathode risconnection teicathode,.. esi see ye. hae 100 100 
SWAT. ci Rien APITRER Ek tale aa A a ee eee Be a 175 175 


* Plate supply volts, 250; cathode resistor, 200 ohms; plate ma., 17. 


RF POWER AMPLIFIER AND OSCILLATOR—CLASS C Telegraphy 
Maximum CCS Ratings: 


BOSE PTS VOR DAG Bie <2 5 ou oc cet out on gnc, oto ore aein ane ake aces See ee IE 500 max 
ENG GID, V OPAC Boe a) apres ates shucks 0rd ene, CS SS Ea ee —50 max 
EC BEATE CORR NE eae oo ee hes Uns Ue ee 25 max 
PIC GRD CURRENT a aera hs poaue al) ay ee aa ete aie I ee cee 8 maz 
PEATE IOISSIPATTION: 2 on. Wie race dete ree. o epeieasiy Risen Ciao ce meer ans eee igi ace eae 6.5 maz 
PEAK HEATER-CATHODE VOLTAGE: 

Heater nerativecwithirespect to. ceathodecjsy.-.c0u.< 2566 5 oe ae ee ie 90 max 

Heater positiverwith respect to cathode, <1..2 1 50 wi.) a ek eee ie 90 max 


PLATE-PULSED OSCILLATOR—Class C (2C40A only) 


Maximum Ratings: For a maximum ON time® of 10 microseconds 
PRAK PRATH V OUTAGE: - age lac cee eet care arate eRe. ue one oe eee 1400 max 
PRAK GRID. VOREAGH shee heh bine ee eee an Se i ee ee —100 max 
PEAK PEATE: GOR RBIS) Gccr sag ohh era ys deve oy RENE Gta Oe Sa ae 2 max 
PERAK GRID (CORRENT so. fc aw cas wees on Die Em beh een ae ee 1 max 
DPE Tcl PRA RTRAL INN Te. 22.5 ac Ponercb ae tae neue nae eiles Dace ee ae ee 3 max 
DCrGEW CURR ERS! s 2 65 5. iss ee eee a ee Sao nee 1.5 maz 
DATS AT RISSER ASTON 6 oes oe oa enn ote amen odes cate wie Sp baicuetevele sites tats & Sree A max 
DUTY FACTOR Sis Je eee ec a ear eee tates De eo eee de verte ee 0.002 max 
PULSE DURATION Me.00 cc  ce ese ol ea Se din Chalo aa eee cNe eee One S See 1.5 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ............cccecscevceess 90 max 

Heater positive with respect to cathode. ........... ccc cece ee eee nes 90 max 


volts 
ampere 
umhos 


volts 
volts 
amperes 
amperes 
ma 

ma 
watts 


usec 


volts 
volts 


* ON time for this tube is the sum of the durations of all the individual pulses which occur during any 
5000-microsecond interval. Pulse duration is defined as the time interval between the two points on the 
pulse at which the instantaneous value is 70 per cent of the peak value. The peak value is defined as the 
maximum value of a smooth curve through the average of the fluctuations over the top portion of the 


pulse. 


* Duty factor is the product of pulse duration and repetition rate. For variable pulse durations and pulse 
repetition rates, the duty factor for this tube is defined as the ratio of time ON-to total elapsed time 


in any 5000-microsecond interval. 
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HIGH-MU TRIODE 


Disk-seal lighthouse type used as rf power 
amplifier and cw oscillator at frequencies up to 
1500 Me. Class C Telegraphy maximum CCS 2C43 
plate dissipation, 12 watts. RequiresOctal socket 
and may be operated in any position. OUTLINE 


10, Outlines Section. The 2C43 is used princi- 
pally for renewal purposes. 


LEIOU AS AIDITS, WADs LAV NCES SUN IN 0/1 0,0 A i ene Te UR a a 6.3+5% volts 
PLO ATMINMERE CNIS PID eee ie MT NG s Tey As icta el ducione ous) ect oat o. uhehe ar vie 0 ag ane oe ace 0.9 ampere 
FLRANEOOMD GM MamGEIAP ere rae. Se eee soe eee 8100 pmhos 
PATEL PRGA CEA ONMEL ACL OR aera soe chose tarsi a elopacsiniiathe © kee ial ec Pee ea EA ue 50 
Direct INTERELECTRODE CAPACITANCES: 
VOUGNOL RE) TIONED <5. eee AR le A ts DOG roe aa a Re he cc is ppt 
RCM EMC CIT CL Cr atiet ties tee eae een cy ee eee en's Une eaiane hee ale 3.0 put 
EI AROBCORE UL OCE EEN te, Malet, AOL Sc hears rate, Cram edi gu ele ieee ete 0.04 max put 
apoE UCONHeECEOMAGO"CALROGP As siecle nic iohes ce ag HR uIGE es asin ates 100 pee 
Slubaiy UNSTAULT ST vd CUSED © Gn) ain MN SS Mee Cae eS Pee Eg ene re iaeg AONE AS . 175 max °¢ 


* Plate-supply volts, 250; cathode resistor, 100 ohms; plate milliamperes, 21. 


RF POWER AMPLIFIER AND OSCILLATOR-—Class C Telegraphy 
Maximum CCS Ratings: 


PUR CIN idk Aces cure i Pe Soieteea teow Oe poke aT RO GI ERS. eR A 500 max volts 

BORER ey orate neha atiors. te, Wrastohuirane Wp ria ge one ARES, comias wah SPeoeute 40 max ma 

EP NFS FE ear w Ce i eam SE oo rer LS 55 max ma 

1 ENGI DY 0 VIS NTU OPSTE 13 Oe eR ap SE SE eee Phd near ona ran Soe 12 max watts 


BEAM POWER TUBE 


Glass-octal type having quick- 
heating coated filament used as af pow- 
er amplifier and modulator and as rf 2E24 
power amplifier and oscillator in mo- 
bile- and emergency-communications 
equipment. May be used with full input up to 125 Me and with reduced input up 
to 175 Me. Class C Telegraphy maximum plate dissipation, CCS 10 watts, ICAS 
13.5 watts. 


TTAB atm NACy EOS GU OA CTI) eieaavicwans tenetle te to, Svein fas woicete ole aig faliese SeSeiple er ecchas vance 6.3 volts 
RELA ALN DLs OLRM ER ADIT a cath cokes ea eM eT Vals hclicbatalala) fila legs tee EUkGonare lak Geeta lane ariehghe 0.65 ampere 
WAMEN ET ELBA TENG 11 ENEE tary tia sie witieliontis. oles svajandlers a idee cuetires ave. aaa ellibiete less than 2 seconds 
HEL ANIC O NID UCHLALINIG Roe etait Lede sen eas! ciel Bieta k Gia Ane ee a ted tara ad ELA, 3200 pmhos 
NIU RACTOR wGarlGeN Ove, GO GPG NOM oe sisi scolterelelenenois S100 ween anol iene ere meaty 7.5 
DriRECT INTERELECTRODE CAPACITANCES:° 

GS TidsopleCOl Dla tesvceriawreerane ts alate peel eae REMIRS Teale ee Tine Dede aes 0.11 max ppl 

Grid No.1 to filament mid-tap, grid No.3, internal shield, and grid No.2 8.5 py 

Plate to filament mid-tap, grid No.3, internal shield, grid No.2, and base 

SCONE MEME a i Bk Leis Hy has ence oe Chava tole wale lig OMe Nidan coat, «ule are 6.5 ppt 

Buns. TEMPERATURE (At hottest point)... 0 ccd dice creda eateie ani aie eels 210 max ° 


* Plate volts, 500; grid-No.2 volts, 200; plate milliamperes, 16. 
** Plate and grid-No.2 volts, 200; plate milliamperes, 16. 
° Without external shield; with base sleeve connected to ground. 


AF POWER AMPLIFIER AND MODULATOR—Class AB2 


Maximum Ratings: GGS ICAS 

Se TN TR SVC TA GES ooo ais ahs an kale: o1 9: we Gehch # l’eyiel ov. uttr eel eer wally: oie 400 max 500 max volts 
Ds TDN Oo eV hE A Ge ie eT Cia nce cool Baral ou ool sive ten bi ei-ai'al vow 200 max 200 maz volts 
MAXIMUM-SIGNAL DC PLATE CURRENTS... .....0e0eeee8 75 max 75 max ma 
MIARIMUMASIGNALL PLATE) INPUTM.. ois ole. 0) 0.014.008 eevee onelncs 30 max 37.5 max watts 
MAXIMUM-SIGNAL GRID-N0O.2 INPUTM. ...... ccc eeeeeeee 2.5 maz 2.5 max watts 
PEATE IDISSIPATIOND. . .< cc ccs dipisiee vi0.cs vile eee ale aoe paras 10 max 13.5 max watts 
Typical Operation (Values are for 2 tubes): 

TOPE 1 AUOLVOLEA PO oie ihets tare sos ie Gislaterahele’ele'e als yr i 400 500 volts 
TOC Tid Ni0e2  VOLCA Rael iakaiits oe oe oe eakatet als sramtebare ete 125 125 volts 
Grid-Noal Volbaget..cega feo ok oa + cole fakcue a arale Olen -15 -15 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage........e.eeees 82 82 volts 


TeTe-wignalW© -Plate Currents... isc stoves eine iss arses ats 
Maximum:-Signal: DU: Plate Current: Uiy.t6s- sees 


Zero-Signal DC Grid-No.2 Current... 20 65. ew wesc o 050 oes 


Maximum-Signal DC Grid-No.2 Current. ............05. 
Effective Load Resistance (Plate to plate)........... hae 
Maximum-Signal Driving Power (Approx.).............. 
Maximum-Signal Power Output (Approx.).............. 


Maximum Circuit Values (CCS or ICAS conditions): 


Gyid-Nol-Circuit- besistance 5). oe ein eee ae eee eon. ce ee 
« Averaged over any audio-frequency cycle of sine-wave form. 


+ For ac filament supply. 


RCA Transmitting Tubes 


30000 max 


t For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: 

TIO PATH VOLTAGE He. «ie are oie ee ee ieee ee 
DG GRID-NG@e, VOLTAGE. 2) & occ ce eit eiciee cin nce Site che ace ae 
DC GriD-No.1 bis dao RIS eee ar ee 


PEATE DISSHPATION.5. </s\c, <a cB baleen © gd piece er ereies 


Typical Operation: 

DE Pinte Watates ccs os wi ys & Asie bis Bide AE WB ee ee 

DGiGrid=Neiees VOLALEO Na a ae eel n sb ane See a eee 
Wren. SCTICS -TESISLOMW/ OLR. sa occ 8 aed casio oe ees om 

DCIGrid-NGalewoltapey o- 8 282 oo ee ee een oe ee 
From, a-grid-No:) resister Of ss 4555.40. oe oe ee ee 

Peak HE Grid=Nort. VOlMbage sec sc oa ow eae vine Ck oe a oe ee 

DC Pinte Current: 2s =... foe ee bk «tite eeu See a eee 


DC Grid=NosCarrent (A pprox.) <0. 4 escent 
Driving PewertApprow) i ssa cee ons ee oe ooo se 
Pawer Output: (Appro%;) 32.) tc ees ie ee ea te ee ae 


Maximum Circuit Values (CCS or ICAS conditions): 


Grid=Nio-t-Circutt; Resistan Ce. 24 o 08 leis chs BA she ac eae ed ae ioe Bente 


CCS 
400 max 
200 max 

-175 maz 
60 max 
3.5 max 
20 max 
1.7 maz 
6.7 maz 


ICAS 
500 maz 
200 maz 

-175 maz 

710 maz 
3.5 maz 

27 max 
2.3 maz 

9 maz 


30000 max ~ 


ma 
watt 
watts 


ohms 


© Obtained preferably from separate source modulated along with plate supply, or from the modulated 


plate supply through series resistor of value shown. 
+ For ac filament supply. 


& Obtained preferably from grid-No.1 resistor or from a combination of oes o.1 resistor with either 


fixed supply or cathode resistor. 


¢t For operation at less than maximum ratings, this value may be : as high as 100000 ohms. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 


RF POWER AMPLIFIER— Class C FM Telephony 


Maximum Ratings: 


Typical CCS Operation: 


DG Plate Voltage c.%.3...06% eee ee oe BS AIA ay WOT ite Soe ae ASIN 
DCiGrid-No:Z Voltage? sc ssieawe clei a ele SOS RE OE BS 
From a series resistor of....... io toila cals, sha oot aes oexiarens Sake 
DG ‘Grid-No:t Voltage} ®.......%23 «<5 asian ai iheustacineh amen Ae 
From\a: grid-INo.1 resistor Of: 0.0.5 uc sste clei srep.sisievete s66e 
Peak RF Grid-No.1 Voltage...... eyoueua ss euiotereiniciecens aiavevate 
DC-Plate Current.............. «ears 


er eeeoeeeeseeseseeeee 


DC Grid-No.2 Current. .......ess 
DC Grid-No.1 Current. . 


see eee eeeerererseseosees 


ee ee | 
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CCS ICAS 
500 max 600 maz 
200 max 200 maz 

-175 maz —-175 maz 
75 max 85 maz 
3.5 maz 3.5 maz 

30 max 40 max 
2.5 max 2.5 maz 

10 maz 13.5 max 

125 Me 
400 500 
200 190 
20000 29000 
-45 -45 
15000 15000 

62 65 

15 60 

10 10.5 

3 3 


Technical Data 


LOFLVIND EO Wer OA DDTOK.) ics ss ce cee wee tee ees staalsstelteiaiers 0.19 0.2 watt 
Power Quiput. (A pprox.) .. 2.6... vcs ccaees § eieh a, Havel owihe '<e 20 20 watts 
Typical ICAS Operation: 125 Mc 160 Mc 
TAG -PIRTeIWOMAPe too. ss deh cclakeie ackrueles tS «sitter 600 350 volts 
DG Grid-Now, Voltage eck... cieelso% e chelgaet Rieke aie wv igeneae 195 170 volts 
From a series resistor of... ... ec ee cee ovens Pe ae 40500 18000 ohms 
TDG P id teen VAN CREO tO. col crere we cleo e chace bole a -50 -50 volts 
Nromea erid-No.d resistormfis 6.55 2k Bile ews na. ces 16700 16500 ohms 
Peake Rie Grid- Nose Voltages estes asec, tid oe old aoe Delle ate. the 71 T0 volts 
ee PHORM GAT BGO TS Cra Veit a Nic vailag ino, ba:e risialeiers: > pjshetiymateceiece, ¢ sjend 66 85 ma 
PCr tel IN Ota CO ULLOM Gatces coro Sup ces oakr ie Pie's bse cetece sesh macs ere 10 10 m2 
DE GEIG EN eee BITLOT Lieto fete ses ihe. sai eal a vere bis, e gk 8 ere Bien Ooalse 3 3 ma 
LOT vine EO WOlE CA PFO: they cA. ictiiel ss: Sie.s + «e's siehes eis Ohleie eee 0.21 2 watts 
POWwervOuepilis A ODLOX siya ssc ss k olsen sien ie wie.w ek os eee eiees 27 16.5 watts 
Maximum Circuit Values (CCS or ICAS conditions): 
Grid-Niovl=@ incu Gricesistan Gees 0s se ciele(s@ slels este kg etc ss vc Bd ae dtebres 30000f max ohms 


® Obtained preferably from separate source, or from the plate-supply voltage with a voltage divider, or 
through a series resistor of value shown. Grid-No.2 voltage must not exceed 600 volts under key-up 
conditions. 

+ For ac filament supply. 

® Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 
t For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


ee eee TEM SCS OPERATING CONSIDERATIONS 


Type 2E24 requires Octal socket and 
may be operated in vertical position with 
base up or down, or in horizontal position 
with pins 3 and 7 in vertical plane. Effec- 
tive rf grounding and simplified shielding 
of input from output are facilitated by 
the base sleeve with separate base-pin 
connection and the single base-pin con- 
nection for filament mid-tap, grid No.3, 
and internal shield. OUTLINE 15, Outlines 
Section. 

For operation at 150 Me, plate volt- 
age and plate input should be reduced to 
83 per cent of maximum ratings; at 160 
Me, to 75 per cent; at 175 Me, to 68 per 
cent. Plate shows no color when the tube 
is operated at maximum CCS or ICAS 

- ratings. 


E£26.3 VOLTS DC 
GRID- 


N22 VOLTS=160 


GRIO-N= | MILLIAMPERES 


200 300 
PLATE VOLTS - 3 
92CM-GE6ITI 

AVERAGE CHARACTERISTICS 
TYPE 2E24 


E¢= 6.3 VOLTS DC 
GRIO-N22 VOLTS =160 


a» 
°o 
i=) 


fe el eet ||| 
PSP 


GRID-N2! VOLTS EC)=0 


PLATE (I,) OR GRIO-NZ2 (1c2) MILLIAMPERES 


PLATE voLTs” @2CM-6850T1 
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BEAM POWER TUBE 


Glass-octal heater-cathode type 
QE y) 6 used as af power amplifier and modu- 
lator and as rf power amplifier and 
oscillator. May be used with full input 
up to 125 Me and with reduced input 
up to 175 Me. Class C Telegraphy maximum plate dissipation, CCS 10 watts, 
ICAS 18.5 watts. 


HEATER VOLTAGE (AG/DC) © ONS Sane 6 sk See ae cere eae nd en ee eae 6.3 volts 
TEATER CURRENES 3. cok cc tle @ cca oes ee a wo no) 5 nae ale eee, oie sue ES Pere 0.8 ampere 
"['RANSGONDUEIC TANCE > aa rains te eal pie a S rainlc Mit alee ee Set epe ee eee eee 3500 umhos 
Mu-FACTORS GHd-Noiw to Grid -NoLP* ac. % 62225540 isbh est ceb eee gaeee 6.5 
DirkcT INTERELECTRODE CAPACITANCES:° 
Grid: Wot to plates. = 2 Es, FAS ee as Se Se ee eels 0.20 max put 
Grid No.1 to cathode, grid-No.3, internal shield, grid-No.2, base sleeve, 
ANG GALCT Se eae 6 sa ares ee aes atop eT Tees ot eL DINO reer oy ene eee 13 ppt 
Plate.to cathode, grid-No.3, internal shield, grid-No.2, and heater. .... “4 ppt 
BULLS "TEMPERATURE! CAG hottest pointy. oc 2 ee See ae ee eee 210 max 4 


* Plate volts, 500; grid-No.2 volts, 200; plate milliamperes, 20. 
** Plate and grid-No.2 volts, 200; plate milliamperes; 20. 
° Without external shield. 


AF POWER AMPLIFIER AND MODULATOR—Class AB2 


Maximum Ratings: CCS ICAS 
DC PLATEAVOLTAGE Fas i. JRE oe Sat OE eee 600 max 750 max volts 
PHA RID- NWO ce VOR TAGE 3 4. wy as ncmers atic tee ees 6 va 250 max 250 maz volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®,............... 75 maz 75 max ma 
MAXIMUM-SIGNAL:- PLATE INPUT" = 1. 0. Jon cs eee eee wee 6 30 max 37.5 maz watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUT®. .0.......-...00000- 2.5 maz 2.5 max watts 
PLATE DISSIPATION Bemic . ont. Sisiae oss Sate ides ke 10 sax 12.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............. 100 maz 100 maz volts 
Heater positive with respect to cathode.............. 100 max 100 maz volts 


Typical Operation (Values are for 2 tubes): 


PGC Plate V Oat eis se vase ck orc ee cuske aetna eee ceca 400 500 _ volts 
DIC GTIGSING- = VOLAVE Te ee as Sar ee te 125 125 - volts 
DG Grid-Not Voltages 0 ie. LIER baa ieee —15 -15 volts 
Peak AF Grid-No.1-to-Grid No.1 Voltage............... on a0 60 volts 
Zerospignal DG Plate: Current, oo. ers, -go eyelet og ences es 2s ge 20 22 ma 
Maximum-signal DC: Plate Current: 2.5.2.5 225s. wena 150 150 ma 
Maximum-Signal DC Grid-No.2 Current................ 32 3z ma 
Effective Load Resistance (Plate to plate)............... 6200 8000 ~ ohms 
Maximum-Signal Driving Power (Approx.).............. 0.36 0.36 watt 
Maximum-Signal Power Output (Approx.)............... 42 54 watts 


Maximum Circuit Values (CCS or ICAS conditions): 
Grid-No.1-Cireuit Resistance: 
For fixed-bias operation 2s). <j. x-dm 94s 3 Ano 2 ew een ae Se eee 30000 maz ohms 
For cathode=bias, operationaké. ic chao ee ek alee. eee Not recommended 
™ Averaged over any audio-frequency cycle of sine-wave form. 
“ Preferably obtained from a separate source or from the plate-supply voltage with a voltage divider. 
} In applications requiring the use of grid-No.2 voltages above 135 volts, provisions should be made for 
adjustment of grid-No.1 bias for each tube separately. The necessity for this adjustment at lower grid- 
No.2 voltages depends on the distortion requirements and on whether the plate-dissipation rating is 
exceeded at zero-signal plate current. 
t For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


PLATE-MODULATED RF POWER AMPLIFIER— Class C Telephony 


Maximum Ratings: CCS ICAS 

DO UPTATE VOWLAGEH 5 2.53.22 J. 2 wee Skane ole 400 max 500 max volts 
DC GRID-NG:2 VOLTAGE... 5... cee a ee et ae 200 max 200 max volts 
DC GRID-NO.1 VOLTAGE. ........... ee eee op ee —-175 max —-175 maz volts 
DC: PLATE CURRENT. =... << ss avis wie-'a tare eo ena? she o eeeteeawane 60 max 70 max ma 
DC GRID-NO.1 CURRENT....... <o.e bbs ele eile See 3.5 max . 3.5 max ma 
PATE UNIO Te ecco cote oe ee lenueee me eras Sh iets Oe ore 20 max 27 max watts 


Technical Data 


SPS SAA Brg Ch oe ee eee ein ae ee a el eee 1.7 max 2.3 max watts 
Po Ta Pe rele OiCors te SAUE TC) NG ane unto one al IE RS ea ate Wel Be te eo 6.7 max 9 max watts 
PEAK HEATER-CATHODE VOLTAGB: 
Heater negative with respect to cathode............. 100 max 100 max volts 
Heater positive with respect to cathode.............. 100 max 100 max volts 


Typical Operation: 


TGR RAE BVO Ue aie kes pale v lota al ois ods dnote to eae ayene ion aia tie wake 400 500 volts 
IOGMGTIOMINGta VOLEAZEO) . coed tleaceSoetececsteedakeas re 160 180 volts 
‘Mrom) serres: resistorio£... asia k dots lee ceed Phineas 32000 35500 ohms 
PROMI Osta VOlEAP EU eit iatis moun esis. wd cue able elo ustad elas « -50 —50 volts 
FORGE TI-INO. eTESISLOTIOS ¢ tiay ore sae acts ls sisi c bitte ee 20000 20000 ohms 
Peale GriG=NO.r VOLtAZOR iioise s Gilewicls oilew cess csieee's 60 60 _volts 
DGPPLACe OMEFCNG CEE Pele ue foe cic Cake e se ableem ou eles 50 54 ma 
PR Gen TG Ores CUIETON Gite foie wire nts woe ere oie oo ae A aos ae 9 _ ma 
DG ared-No. UCurrent. (Approx.) 0.60466 0c ces ea ecee wero 2.5 ma 
PP rivinoMbower CA rOK. Dac cient s aratiaersis sn ccc a ese cot 0.15 0.15 watt 
POWPMOMCDULICADDPOR 4) oe ciwieis a's Sans woo oda eee oa Wes 13.6 18 watts 


Maximum Circuit Values (CCS or ICAS conditions: 
'*Grid-No-1-Circuit Resistance... Gires 2 0e $4 HS aks POE b ei leben ws bs 30000 max ohms 


© Obtained preferably from separate source modulated along with plate supply, or from the modulated 
plate supply through series resistor of value shown. 

o& Obtained from the grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed 
supply or cathode resistor. 

¢ For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER— Class C FM Telephony 
- Maximum Ratings: CCS - JCAS 
aeRO OE PAT ENA PAGE eis 5 5) «cleo tareve:s © Biel e¥es cele wem sonaae 500 max 600 max volts 
LOG AGRIDHAINO. 2a OL TAGE so sic sucieie v0 Wee oo cide ® ate to me a 200 max 200 max volts 
PDO HCE SN OSL EN OL TAGE s oie ccad cis bis ae, wimele aleiilehye ew sa ~175 max -175 max volts 
PLO mE UAT EMGURICEN Cereals Gols 6s utero sishers ent eyotee.eislgie ele ae 15 max 85 max ma 
OCS ACERT Ole Le RIUIREING Tice War ares a). ei piel sine! oleate msi hove, byeinenwier aia 3.5 max 3.5 max ma 
IPRA TOMUND Uitte sei ctr cierc oldie ni eiaeue sisi n sions! s sue leneie std) 30 max 40 max watts 
“=GRID-N0.2 INPUT)... ec eee Oe SNP R ta park wie et sel nattcs 2.5 max 2.5 max watts 
EPPATHEISSTEATIONGRAT Copies Geechee chee ake eke etree 10 max 13.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............. 100 max 100 max volts 
Heater positive with respect to cathode.............. 100 max 100 max volts 
Typical CCS Operation: 125 Mc - 160 Me 
[OGL IRQ es AIC heck oo OO ALR bot ret Rae cuca 70, tr ee 400 500 300 volts 
BS OG I PO Sie GL GAMES 15). che lovortv rn fadrai-ctolienaievlaxaranehel opergrereroralioter tte 190 185 170 volts 
ISrOMIBeCHICATTOSISLOPLON. © cio suse sruiels @ aaqelsiala 9 oraseilelialere' aisle 19000 28500 21500 ohms 
PGAGTIGINOG- UcV OltaAwes hc cian. erths toeeate ate Ow onereinewisscnenetnehs - -30 —40) —75 volts 
Mr Gin Titer OM LOSISCOLTOL a: oreuc ote ta ere sister sin sishp oto oke bre 10000 13500 30000 ohms 
PBK ERE Merten 1, V OLED LO pniessrniatnca spate Caaie ale eee Ss Al 50 85 volta 
Cee CTEM ere ek Oh vice Ode ak aca ee ew abe ds 15 60 15 ma 
TPMT ida Nous: @Urrenty reser stare eer cio tictckanatn inne “al Statevare svete 11 tt 6 ma 
DC Grig-NessCurrent, (A pprox.))<.b.<.< eorsieleieie cake ego ness ste, 3 3 aun ma 
Driving Power (Approx.)...... Sedans eanaureth Ce Sa gee O12 50-15 1.5 watts 
IPOWSr OULD EECA DDTOR<) is cu0:4ieu' ois) puss wrsicie eveneialetacdle AB Eee ae 20 20 13 watts 
Typical ICAS Operation: 125 Mc 160 Mc 
WHE PPI RCO V OLUAUE cry cicie alesse eitiee cre Sean ore iene Wists.» ore Bieta e ta 600 350 volts 
DC Ghid-Now Voltage®. .. .u.c cence 1 SL Aor ae 185 200 volts 
POMS CTICN OBIS LOTHOL ocr e oni ete Tele. chize.cvonsi cae: sue ei sehe racers: eae 41500 21500 ohms 
IGG ric Nig PEM OLLROG Os occu tttaancko ve oibsamie, ev, oneuniyo troseu sicko -45 -—90 volts 
rons eride NOLe TOSIStOl Of... Giese sacs te oe eee esse ors 15000 30000 ohms 
Peake Grrid=Woul Voltages: aii. Secaic ces © ei elee nieleieesig 57 105 volts 
eTOCs Pirate: Gurrenit: ci. cess cociete hace Oe aocbat ct ails: Saleloein ductalete lets 66 85 ma 
TCG TON Oe ULTEN Gs feet eres chovck: clic: aiel s:alehivs Ste! pels cehate 10 7 ma 
DC Grid-Now Current(Approx.) tracts cas os tile sien syee nia 3 3 ma 
Driving Power (Approx.)....... Sr sSerade otetenscaie /abevion theta yee 0.17 2 watts 
PON EL OULU CAD DLOKe) ae hts stators sik bile te as Cele lel alehe ere Oe 27 16.5 watts 
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Maximum Circuit Values (CCS or ICAS conditions): 
Grid-No.1-Circuit Resistance... 0.2". ee, Se ae os i ee i ese aos 300000 mext ohms 


® Obtained preferably from separate source, or from the plate-supply voltage with a voltage divider, or 
through a series resistor of value shown. A grid-No.2 series resistor should be used only when the 2E26 is 
used in a circuit which is not keyed. Grid-No.2 voltage must not exceed 600 volts under key-up condi- 
tions. 

é Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 

¢ For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


TYPICAL CHARACTERISTICS 
} 


OPERATING CONSIDERATIONS TYPE 2E26 


E¢=6.3 VOLTS ‘1 
GRID-N2 2 VOLTS=160 


Type 2E26 requires Octal socket and 
may be operated in any position. Effec- 
tive rf grounding and simplified shielding 
are facilitated by the base sleeve with 
separate base-pin connection and the sin- 
gle base-pin connection for cathode, grid 
No.8, and internal shield. OUTLINE 15, 
Outlines Section. 

For operation at 150 Me, plate volt- 
age and plate input should be reduced to 
83 per cent of maximum ratings; at 160 
Me, to 75 per cent; at 175 Me, to 68 per 
cent. Plate shows no color when the tube 


‘GRIO-N#I MILLIAMPERES 


is operated at maximum CCS or ICAS ee tt Eets410] 
ratings. 4 | i 
0 100. 200. 300. 400 


PLATE VOLTS 
S2CM-6628T 


AVERAGE CHARACTERISTICS 


wn 
o 
°o 


TYPE 2E26 
E¢=63 VOLTS 
GRID-N22 VOLTS=160 


PLATE (1) OR GRID-Ne 2(1c 2) MILLIAMPERES 


° 100 200 300 600 ~ 700 


300 400 
PLATE VOLTS 92CM-663IT 


HALF-WAVE VACUUM 
RECTIFIER NC on NS 


Heater-cathodetypeusedin equip- 
2 xX? A ment subject to severe shock and vi- 


bration. Maximum peak inverse plate 

volts, 12500; maximum de plate milli- 

amperes, 75. Requires Small four-cen- H HK 
tact socket and may be operated in any position. OUTLINE 26, Outlines Section. 
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Technical Data 


PPE AU IRM Es AG CAG) on giste or. 4.1 fils, cyeie.s akace alas cr, cad Seeds aL abiche us Anes we 2.5 

BEAD EC UEAVHUNUL Mee Pibaan a ace iaierolacese creat RACTe sage ol on Soae cena errant Cre ee eeh as ate 1.75 
HALF-WAVE RECTIFIER 

Maximum Ratings, Design-Center Values: 

PAPAS NURS Vial ATE EVO LTA CHISEL os, cA ic cahcus thee forse hose 030) haute dl lalieraeah ane serar gh a 12500 max 

BeBe rete Pino EQEC EIN Dic ett 4 Sh werid ficie thot ts sate duaw dace eee daueituerend abe ndi yok ahs obtle. warevs 60 max 

DCOGIPUT CURRENT sires diac «96 ss WSF PESOS 8 PU I eS Aa Ss oR pelle en il gap A cole 7.5 max 

Hor-SWITCHING TRANSIENT CURRENT for duration of 0.2 second max ..... 100 maz 

TIEN ERAS ENOAM UIQ EIENs rack: fares ete tote tae re taenet ae ae athe ea hale baat oie 70 max 

Typical Operation: 

PGs Lea SIs) WMVOl CAL Cx QTE is iec-avs uss 4 oy sie sevaioeet a saree ke. wlebwate ecce ahs meat 5500 

Total Efiective Plate-Supply Impedance. 2... 4... 402. bo. cee oer 0.3 

PUL Ce PRUNE aE ee A CLLOL BCE csc cays Sa Nisa Wei eyoas Sete MPS Aine a aah winless aheleimansees 2 el Ee 0.1 

ME ORG) eGo Une bE Greed. Aity Revvenci 5. role eIPY iodo. ates: suede S Gucgane ates seme ceomicee 2 

DCLOutmutevaccage. At inpiuteto: filters. =. tic: acres siete sees oh ona eatueter sree enna ees 4500 


POWER PENTODE 


plate dissipation, 2 watts. 


* Yor each 1.4-volt filament section. 


Seven-pin miniature type having 
coated filament used as rf power am- 
plifier in light-weight, compact, port- 
able, low-power, battery-operated 
equipment. May be used at full input 
up to 10 Me. Class C maximum CCS 


FILAMENT ARRANGEMENT Series Parallet 
PEE AMEN OLR NG Oi IG): 2.) . Sd BN ate an 0 Ret Hate aie od bar oke ctimika tone Umer 2.8 1.4 
PREGA SED ST COCA ENING DSS, Gee ee Ane aI 0.1 0.2 
EU FUAINISO OLN AME ORROMETE uot Sane, Ps MEE. Spats loro Spier Se Bal vtec aclie Ph oral er asoaenahetertend a o's ee 2250 
PEA THERESE AINO HM (CAD LOX.) Pic aces oxen sist ace vanthaes eliey's ic auk Gurdae cy) ». 6 susuetchon, wieteae <= 80000 
DiRECT INTERELECTRODE CAPACITANCES: 

PIC aN IL OBDLO CCK chin See hide re en isto Sh AGM D coele o's P pioeea meals, pueden, gues 0.34 max 

Grid No.1 to filament mid-tap, grid No.3, and grid No.2............. 4.8 

Plate to filament mid-tap, grid No.3, and grid No.2...... AUTEN Boe 4.2 
* Plate volts, 150; grid-No.2 volts, 90; grid-No.1 volts, —8.4. 

RF POWER AMPLIFIER—Class C 
Maximum CCS Ratings, Design-Center Values: 
“XG DEY NGeT ay AW UR OT Dhan lee i i Nac ee PU A TAL Ale ere 2a ae ae Ra ag ea 150 max 
GAG LTD NOSE OTT DA GEN: oon, ok consis ute sade ha eae aban Pore caiman deree athens 135 max 
NES RCRD I= ICM aROL IEA Gltte or outs eens fons a henner ay seeoia pian ieos ia datie evans aeuene —380 max 
AOS TUT Fin CIOL NIE Mites oe tis Es, ova b o.d eer eneredibinue sv GAPMMAD IS wree aleve avacens 20 max 
DCP GRID=N OM OURREIN Tick os scycus elets, she v (Mave 5 Oooh eiaeieile SLSR Een Nias Rael 0.25 max 
POTATO CATHODE OGURRENTM © a kc) «cs Oar ti iin tA mwas rere encore d Ae eine 25 max 
EEA CTEM LINE Wil cameron et iteaes < Sese soe: oes assets Ge AME RUE REAP Se, 8 esata oelememeeys Ne A\'.0! & 3 max 
BLD oN Osc PUNE Rice eta. Fk cls a uyckecd Aik Wik gbtuGHO AM Sich re BIC Lee Totes wana eUonere 0.9 max 

RACE TIE ESS LES ALLO NG tail MORON oreo eueus.cene, eMaoP ena inie We wid Glee ¥ Rudterep Os ans 8 We 2 max 
Typical Operation at 10 Mc (with Parallel Filament Arrangement): 
ROC PET COU NO LEAR Ol cere aia ieo.o se eh olie’ aipotne 0 EO t el Gaeta OG ay SURES SpRPRRC Ea Sparte la Gees 150 
PO CENGTIC=N Ove VOLUALE. coe isl. «cree soem SLE RRO RUS Bis Cees See Sie aatates 135 
Fer =IN Oe EMESIS EOL weet nets etc eh airs sivasbear 0 7S Bi Peal eal NS BAS Bre ale ala dames bea 0.2 
NOM EB ee (Ce Tha) 0 Pee a i BA cree an re ic Acar One 18.3 
TOG MG TIAA IN ORO OUT OIG icon co sy ave Ae oo ee aotearoa ol Sisto lene evetisiave eee ere 6.5 
DDCUGTIG=N Oc le OUT EI ELA ess te eee oe ets cA abe Secs nor have ha erate pnd alos, alate 0.13 
POMEL AOI LEM EANIEO Xs) o 20 eek oe Seale U sy secela crabel olla pies oc Slonue Scere) «cies eee eres ee 


OPERATING CONSIDERATIONS 


Type 3A4 requires miniature seven-contact socket and may be operated in any 


position. OUTLINE 5, Outlines Section. 


volts 
amperes 


ma 
@ 


volts 
megohm 
pf 

ma 
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The filament power supply may be obtained from dry-cell batteries, from 
storage batteries, or from a power line. With dry-cell battery supply, the filament 


103 


RCA Transmitting Tubes. 


may be connected either directly across a battery rated at a terminal potential of 
1.5 volts, or in series with the filaments of similar tubes across a power supply con- 
sisting of dry cells in series. In any case, the voltage across each 1.4-volt section of 
filament should not exceed 1.6 volts. 

With power-line or storage-battery supply, the filament may be operated i in 
series with the filaments of other tubes of the same filament-current rating. For such 
operation, design adjustments should be made so that, with tubes of rated charac- 
teristics operating with all electrode voltages applied and on a normal line voltage 
of 117 volts or on a normal storage-battery voltage of 2.0 volts per cell (without a 
charger) or 2.2 volts per cell (with a charger), the voltage drop across each 1.4-volt 
section of filament will be maintained within a range of 1.25 to 1.4 volts with a 
center of 1.3 volts. 

For series operation of the sections, a shunting resistor must be connected 
across the section between pins 1 and 5 to bypass any cathode current in this sec- 
tion which is in excess of the rated maximum per section. When other tubes in a 
series-filament arrangement contribute to the filament current of the 3A4, an addi- 
tional shunting resistor may be required across the entire filament (pins 1 and 7). 

For series-filament arrangement, filament voltageis applied between pins 1 and7. 
For parallel-filament arrangement, filament voltage is applied between pin 5 and 
pins 1 and 7 connected together. In series-filament arrangement, the grid-No.1 
voltage is referred to pin 1. In parallel-filament arrangement, the grid-No.1 De 
is referred to pin 5. 

Plate of the 3A4 shows no color when the tube is operated at maximum CCS 
ratings. 


MEDIUM-MU TWIN TRIODE 


Seven-pin miniature type having 

3 A 5 coated filament used as rf power ampli- 

fier and oscillator in light-weight, com- 

pact, portable, low-power, battery- 

operated equipment. May be used at 

full input up to 40 Mc. Class C Telegraphy maximum CCS plate dissipation (each 

unit), 1 watt. Requires miniature seven-contact socket and may be operated in any 

position. OUTLINE 5, Outlines Section. For filament considerations, refer to type 

3A4, noting that for type 3A5 pin 4 is the filament mid-tap. Plates of the 3A5 show 
no color when the tube is operated at CCS ratings. 


FILAMENT ARRANGEMENT Series Parallet 

PIGAMENT VGRTAGE (DC)... seemanteuiieee oka hee ote ener ee 2.8 1.4 volts 

BULAMENT CORRBNE . o0i30)o lan carats 25s s wlsiajsine cc spare chaoraniKelene 0.11 0.22 ampere 

PT RAMSCONDUCPANOES «5 ti. « ace areip pats aietaeleie dole uid. eralbom nena 1800 »mhos 

AMELIFICATIOND AGTOR® 5 5) .ccG 5 0eeo 5 RO ae RRR ae ee oes 15 

PLATE RESISTANCE (Approx: Tis. ca cae ook ce ch bee 8300 : ohms 

DIRECT INTERELECTRODE CAPACITANCES (Each unit): 
Grid toi plates ...5. 5s ose koe beg ee hae ee eee 3.2 ppl 
Grid to filament aiid-tap sy sir (Se ae cs ee cok ee ok 0.9 ppl 
Plate) to filament: mid=tap i503 nia ray cinta sbetoreeintec es Sac ee 1.0 > pop 
Plate to plated. stecs bij. oe sin ceteie oc ovine Minibieie crereitans stot ote 0.32 wut 


* Plate volts, 90; grid volts, —2.5; plate milliamperes, 3.7. 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings, Design-Center Values for each unit: 


DC SPEATESY OLTAGS 5c. 6 Fhe Ge eos Ae ORS re CL aRE Re ER ee 135 maz volts 
DC'GRID VOETAGE, Oo. seta eG cee oe we makes Ca ee, ae re ene eee ees —30 max volts 
DC PLATE: CURRENT «is: cco s casiy.s ie 0 cla Blea wid WF Sie o Rites ah ee 15 max ma 
DG GRU CURRENT 23 ado vece i sw cemiphe bo  Oki set een K e  eeee 2.5 max ma 
PLATS: EMR U To ain: p, o.0:0 8 eneck. wn thk wap er nle Se ety de ae ee 2 max watts 
PUATH TSISSIPATION 6 8.0 cae dsb ee eS ee Set eae tg e wistehale Med waa ee Oe 1 max watt 


104 


Technical Data 


Typical Push-Pull Operation (Values are for both units): 


DG UBIST ORV GLtAW Ole ncaiere diverse .s ok 2k ainiow Mesh sab oak ak ‘< heard she Ore 135 volts 
CsI OVOlUA PG crm rece ties cco a ata ov con ceucetoyfesa GS “enw Suess louer’s SV sirssiahiadeh Susme Bisa © i —20 volts 

POM TIGELESIS COLD SOLE eerteteteriss oe nee as ee hee nee eee Eee 4000 ohms 

rome GNOMeEeSISLONUOL a wichscstansohrdiele o o cle Gers Glee eile cb bebe U one se 570 ohms 
Peaks HZGTIG=tO- Grid 1 VOIR LO across raters tes ia totes tole tee cote Ge ole elo to Whede b Jo We Yolole ae a6 90 volts 
WD) WAR ALE GO UPLO Tt ee rere, «05 .ackadcraiterodorsvcss tats tates evade sosotebetate tore rete bohet aba tere Ne lelate fe eine dace 30 ma 
CAG IGE ULLen GE CA PDLOX.) i « sekarchetelatacveleteanasat ner eben bret lad pee eee. 5 ma 
DrivingeeowersGADPLrox.) ike irae te ail Uayotls Malo sleea Tee stones Ta bees 0:2 watt 
PO WELLL ULCER CA TI DL OK: ra cfei sts te oor crates oeloe Glance ete eae bale weve ones 2 watte 


* Obtained by fixed supply, by grid resistor, by cathode resistor, or by combination methods. 


HALF-WAVE GAS RECTIFIER 


Xenon-filled rectifier of the coated- 
filament type. May be used in equip- 
ment subject to wide range of ambient 
temperature (—75° to +90°C). Maxi- 
mum peak inverse anode volts, 4500; 


NC 


r 


SHIELD 


3B25 


maximum average anode amperes, 0.5. Requires Small four-contact socket and 


may be operated in any position. OUTLINE 39, Outlines Section. 


EUAN ESV RVI TA GEO CAC) gr c's lgne atte autre etoraso ra «ohare Rar ance lompetohe iano) wi apereyeye abe 2.5 volts 
IAM EEG URE ENDER Lacs: cosiadeiitie ce eiticls ss eiehekele akeleie in cantare hale ah hchtehs Gotaehe toe 5.0 amperes 
PEAK TUBE VOLTAGE Drop (Approx.)........ ete Rained At Seva) aie hal, oi Syscat 10 volts 
° Filament voltage must be applied at least 15 seconds before application of anode voltage. 
HALF-WAVE RECTIFIER 
Maximum Ratings: 
PAKS UNV GEA ODE BV OUTAGES cele oes ia oe 6 Miele s sie ool srsess © ereyol esis 6) 6 siere 4500 max volts 
ANODE CURRENT: 
FS Cel ae PS Wee Sere lacs) e Tale eis acachin ie ighe.e. 6; sree tb cuctalal’s = aLeke srs iacenane i é 2.0 maz amperes 
AW CTAGE OR apie edie aioe six 5, oe8-sba4 cell oca oe onda acaietantialselie eo eeige.e eure 0.5 maz ampere 
HAUL OMmauravion. of.0.. SCCOnd MAXIMUM... .wmwiedeiwicvis «le <tis srelere sie 20 maz amperes 
RNG UMNE SCORE OW MRIS URE Yiaae cies at eickes sts oie el sie’ +0) si siecle enti clerelaie,« sleTnie 500 max cps 
AMBINNESLHMPDRATUR EG: TWANGH «c/a. oto eieieerteaictorrs ceeieeios ices cow fee re —75 to +90 °¢ 
O Averaged over any period of 30 seconds maximum. 
Operating Values: 
Circuit Maz. Trans. Approx. DC Maz. DC Max. DC 
(For circuit: figures, refer to Sec. Volts Output Volts Output Output KW 
Rectifier Considerations (RMS) To. Filter Amperes To Filter 
Section) Fig E Kav lav Pde 
In-Phase Operation 
Half-Wave Single-Phase.... 57 3100 1400 0.5 0.7 
Full-Wave Single-Phase.... 58 1500 1400 1.0 1.4 
Series Single-Phase........ 59 3100 2900 1.0 2.7 
Half-Wave Three-Phase. . 60 1800 2200 1.5 3.8 
Quadrature Operation 
Parallel Three-Phase ...... 61 1800 2200 3.0 6.6 
Series Three-Phase ....... 62 1800 4300 1.5 6.4 
Half-Wave Four-Phase.... 63 1500 2000 1.8* 2.08 3.6* 4.0m 
Half-Wave Six-Phase ..... 64 1500 2200 1.9% 2.0m 4* 4.40 


* Resistive Load s Inductive Load 


HALF-WAVE GAS RECTIFIER 


Xenon-filled rectifier of the coated- 
filament type. May be used in equip- 
ment subject to wide range of ambient 
temperature (—75° to + 90°C). Rating 
I: maximum peak inverse anode volts, 


CATH. 
SHIELD 


105 


RCA Transmitting Tubes 


10,000; maximum average anode amperes, 0.25. Rating II: maximum peak inverse 
anode volts, 5000; maximum average anode amperes, 0.5. Requires Small four-con- 
tact socket and may be operated in any position. OUTLINE 36, Outlines Section. 


EAMENT: VOLTAGE (AG)*.c 5 &.0's,0d oe clon See sous oat ia cb bee Eee 225 volts 
PSU AMENT TC GRRENT gies 2 elakoe ae Sees Bee en ne et ee ee 5.0 amperes 
PEAK ‘TUSE VOLTAGE DROP (ADBIAe) oo. scent ce tee aie oe nieeena eee 10 volts 
° Filament voltage must be applied at least 10 seconds before the application of anode voltage. 
HALF-WAVE RECTIFIER 
Maximum Ratings: 
PEAK INVERSE*ANODE) VOLTAGE. . 66044 S56 pine de ese se 0s 5000 max 10000 max volts 
ANODE CURRENT: 
Peake ont, 4, < Snuak te aerstetea aie etouage se crcaretere teaeier en eee ie ae 2 max 1 max amperes 
AWORABEO)*. (oa Ses tack eee Sots Oe a ee 0.5 max 0.25 max ampere 
Fault, for duration of 0.1 second maximum............ 20 max 20 max amperes 
FPREQUENCY GF POWER SUPPEN: 2.0 6a) $3 ve Cok oa ee eee 500 max 150 max eps 
AMBIENT=T EMPERATURE RANGE. : 0.4.0 0.20024 eecedee can —75to+90  —T75 to +90 °¢ 
© Averaged over any period of 30 seconds maximum. 
Operating Valves: 
Circuit Max. Trans. Approx. DC Maz. DC Maz. DC 
(For circuit figures, refer to Sec. Volts Output Volts Output Output KW 
Rectifier Considerations (RMS) To Filter Amoperes To Filter 
Section) Fig. E Eay Tay Pde 
In-Phase Operation 
7000 3200 0.25 0.8 
Half-Wave Single-Phase. . 57 35004 1600 0.5 0.8 
3500® 3200 0.5 1.6 
Full-Wave Single-Phase... 58 17004 1600 1.0 1.6 
7000* 6400 0.5 3.2 
Series Single-Phase...... 59 35004 3200 _ 128 3.2 
4000* 4800 0.75 3.6 
Half-Wave Three-Phase. .. 60 20004 2400 1.5 3.6 
Quadrature Operation 
4000* 4800 1.5 72 
Parallel Three-Phase..... 61 20004 2400 3.0 fp er 
4000* 9600 0.75 ite 
Series Three-Phase....... 62 20064 4800 1.5 ica 
3500* 4500 0.9* 1.0" -4.0* 4.58 
Half-Wave Four-Phase.... 63 17004 2250 1.8* 2.08 4.0% 4.58 
3500°* 4800 0.95* 1.08 4.5% 4.8 
Half-Wave Six-Phase..... 64 1700¢ 2400 1.9* 2.08 4. 5* 4.3" 


* Resistive load. 
*® Inductive load. 


*® For maximum peak inverse anode voltage of 10000 volts. 
“ For maximum peak inverse anode voltage of 5000 volts. 


TWIN POWER TRIODE 126) 


Heater-cathode type containing 
two high-perveance units used as in- 
dustrial control amplifier and voltage ra) 
regulator. Control Amplifier maximum 
CCS plate dissipation (each unit), 15 H de 
watts. Requires Septar seven-contact socket and may be operated in vertical posi- 
tion with base up or down, or in horizontal position with pins 2 and 6 in horizontal 
plane. OUTLINE 16, Outlines Section. Plates show no color when the tube is operated 
at maximum CCS ratings. 


3C33 


HEATER TV GE TAGE VAC DE)’ ore. cic1s is ict alice Sik ow ena ane ae nee ee ee 12.6 volts 
HEATER CURRENT OS obs 6s 3s ho ee wie hee ee tt Ne ee AC ee ~ hed amperes 
AMPLIFICATION FACTOR (Hach unit)*, nj ii3 4 2 ah aks Slat chin eee eee 11 re 


Technical Data 


DirEcT INTERELECTRODE CAPACITANCES (Each unit): 


MSTIGSLORD I ALON foi sccioisrsas ans Gabi sham Gee ctois.d ae obelews Su aedeRAreh oi shes retrain wct’e 5.4 ppt 

Gridutorcathode ang heater. Gosuu.s «sins eels ck le a hE SHOT eee eee: 7.8 put 

Platertorextnode and eater cc... c.c.6 aes wo cra oo ate x score Yore a slits lees aletcanral 4.2 pul 
* Grid volts, -200; plate milliamperes, 90. 

CONTROL AMPLIFIER SERVICE 

Maximum CCS Ratings: Values are for each unit 
PHAR PATH MViOLIING Eee < db ieraleiile Whale latel olledeteotetalar es het alalohe’e iatiers Voselee a= cO000max volts 
TD Oy ETSI MVC AKSEL Seen Me 3,5. 8 sso con eran tere te, oyeterate| asec encreicpehavaceia, ouster hhes eto —200 max volts 
EARS AOD MEG@UERIUEINT < inc a sale wiero ares cso. poslerereue se eie oe syccoeicis evel eunials 500 max ma 
ANEICAG hip Aeaur TNC UIRIREIN Tes, ce ocaret at the tere: aoe tate ater ever eeeie ole crores chat have einvoreharere 120 maz ma 
IRATE. A STS" GATHH OP CLBE 3 OSU Yee ne neon os CaO GROG ORE CORIO Otic Gt Soi. kor © 7.5 max ma 
ARES LSS UE ALON carts age acoso Meee Ao suerionedehoto ss 6, oi. one iol ost srsielane eu suereigtecs 15 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 

HMeatenmeprative with respect to.cathodens . «vices cets.e oleste siete selec 100 max volts 

Heatermpositiver withirespect to! cathode) wewencercs cate otc ens oa c cleleireiete 100 maz volts 
BUMBSLEMEDRA TURE CA t MOttest Point)! s.-< craieis ciede Weve sieteisreleic« © © Gisele aesrencec 250 max “L@ 
Maximum Circuit Values: 
Grid-Circuit Resistance: 

When vrid“potentialiis'always' negative. .v Ses. iin eee bese eees 0.5 max megohm 

Whenmpridapotential ‘switigs positive. s Fa.4 swe kc cle ee seas es le ate ee 0.03 max  megohm 


TWIN BEAM POWER TUBE 


Glass-octal heater-cathode type used as 
push-pull rf power amplifier and oscillator in 
intermittent mobile-service applications. May 
be used with full input up to 15 Mc. OUTLINE 3E22 
24, Outlines Section. Heater volts (ac/dc), 
12.6 + 10% (series), 6.3 + 10% (parallel); am- 
peres, 0.8 (series), 1.6 (parallel). Direct inter- 
electrode capacitances (each unit): grid No.1 to 
plate, 0.22 max puf; grid No.1 to cathode, grid 
No.3, internal shield, grid No.2, and heater, 14 uuf; plate to cathode, grid No.3, internal shield, grid No.2, 
and heater, 8.5 yjuf. Maximum IMS ratings as PUSH-PULL RF POWER AMPLIFIER AND OSCIL- 
LATOR, CLASS C TELEGRAPHY (per tube): de plate volts, 600 max; de grid-No.2 volts, 225 max; 
de grid-No.1 volts, -175 max; de plate milliamperes, 175 max; de grid-No.1 milliamperes, 11 maz; plate 
input, 100 max watts; grid-No.2 input, 6 maz watts; plate dissipation, 35 max watts; peak heater- 
cathode volts, = 100 max. Plates show no color when the tube is operated at maximum IMS ratings 
during the normal cycle of 15 seconds on, 1 minute off. The 83E22 isa DISCONTINUED type listed for 
reference only. 


G3.K 


TWIN BEAM POWER TUBE 


Heater-cathode type containing 
two high-perveance units used as rec- 
tangular-wave pulse modulator. Mod- 3E29 
ulator Service maximum CCS plate 
dissipation (per tube), 15 watts. Re- 
quires Septar seven-contact socket and may be operated in vertical position with 
base up or down, or in horizontal position with pins 2 and 6 in horizontal plane. 
OUTLINE 22, Outlines Section. Plates show no color when the tube is operated at 
maximum CCS ratings. 


HEATER ARRANGEMENT Series Parallet 
MEATERE VOUTAGH_CAC/DC) ic. 6 scscc« oc. cee saine Ser MOE oe OD 12.6° 6.3° volts 
ELA REGO WR IOEINUL Cacteh east caer cnere i, see eee ei alae eta mincehe eiriw oe iets sie ate 1.125 Zino amperes 
TRANSCONDUCTANCE (Each unit, approx.)*....0........0000. 8500 umhos 
Mu-Factor, Grid No.2 to Grid No.1 (Each unit)**.......... 9 
DiR&EcT INTERELECTRODE CAPACITANCES (Each unit): 
Grid No.1 to plate (with external shield)................. 
Grid No.1 to cathode, grid No.3, grid No.2, and heater mid- 0.12 max put 
BAN eRe al eer iis tehater sees aks Tateke ea Meatelcr cu eebenarayieiar ety 14.0 ppt 
Plate to cathode, grid No.3, grid No.2, and heater mid-tap. Tad pul 


° Should not deviate more than +10% or —5% from value shown, 
* Plate volts, 250; grid-No.2 volts, 175; plate milliamperes, 60. 
** Plate and grid-No.2 volts, 225; plate milliamperes, 60. 
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MODULATOR—Rectangular-Wave Modulation 
Maximum CCS Ratings: Values are for both units in parallel 
For Duty Factor® between 0.0001 and 1.0 and Maximum 
Averaging Time of 1200 Microseconds in Any Interval 


DC PEATE SUPPL VOU TAG. 2 wie eens oni alate tae e lncainia Gherata ete Se erate eee 5000 max volts 
TNSTANTANEOUS PLATE V GETAGE : uo cae. Macias a. eee ee eee oes 5750 max volts 
DG ‘GRIn-NG:2 SUPPER VORTAGR oc rane Bites <i cok can oc cae leo oe ete ae 850 max volts 
DC GRID-NGA SUPPLY VORTAGE A 22 oc ects oeGine oo. tale ee ei easter —225 max volts 
INSTANTANEOUS GRID-NO-E VORTFAGE: 2.0 ee cel ellele eceeecece —600 max volts 
Prax Positws GRIO-N 0.3 VOLTAGE os cf ets SR ware blo 'o a e's ce eee wee 250 max volts 
PRAK PLATE WORBENT hos os 4 Ssh os Bee ep Woolas 6 bikes dasa Rede sso halls eee Smar amperes 
PRAK GRID VIG 2 CURREN Re PO a ie chao a cone ela taie lo elma ete a 3.5 max amperes 
PEAK (GRIN. F CORR ENGIN 105 Slats (54s tole etateticlolm tele eto se tata te es oat te nal Raracer 4 max amperes 
CEP yoy Ost gb 4d ae ee A EC ALTE SGP Mee a RAG ee ange RRL tee a yk 85 max watts 
GRID NO EMP TT cee sate are aia wie alo andl GRR meTe brant ar cua aren ech man ene 3 max watts 
MIN Cid PRT ae 5 a75s Bate ele otal sBelerelatatalctat ata an wtate hse @ ele ay ame ies ea a 1 max watt 
RAPE ES A) PSU cea bh a's) hc aa ei acla a naa ota etwas tate ot alta erate ere tae 15 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater. nevative qwith respect. to-eathode . ... 5.5 66. 0d:6.s sie « ws widow pleas 100 max volts 

Heater positive with respect to cathode. .. co 1 sieve Selec knee asmens 100 max volts 


* Duty factor is defined as the ON time in microseconds divided by 1200 microseconds. Pulse dura- 
tion is defined as the time interval between the two points on the pulse at which the instantaneous value 
is 70 per cent of the peak value. The peak value is defined as the maximum value of a smooth curve 
through the average of the fluctuations over the top portion of the pulse. 

“For tube protection, it is essential that sufficient de resistance be used in the plate-supply circuit, 
the grid-No.2-supply circuit, and the grid-No.1-supply circuit so that the short-circuit current is limited 
to 0.5 ampere in each circuit. 

@ Fora duty factor between 0.0001 and 0.001, the rated peak plate current is 10 amperes maximum. For 
higher duty factors, the peak plate current must be reduced. The rated peak plate current for a duty 
factor of 1.0 is 0.3 ampere approx. 


BEAM POWER TUBE 


Small, thoriated-tungsten-fila- 

4.6 5 A ment type used as af power amplifier 

and modulator and asrf power amplifier 

and oscillator. May be used with full 

input up to 150 Me. Class C Telegraphy 

maximum CCS plate dissipation, 65 watts. Requires Septar seven-contact socket 

and may be operated in vertical position only, base up or down. OUTLINE 23, Out- 

lines Section. Plate shows an orange-red color when the tube is operated at maxi- 
mum CCS ratings. 


PIGAMENT V OUTAGRICACIOC) ch Sisk ode gts Sims «cies cee ee ae eee 6.0 volts 
FILAMENT CURRENT 52:00:53 ee oe ee Eo ee ee eee ees 3.5 amperes 
TRANSCONDUGEAMCE® |... cs? 2. CREE a SS ees Se: 4000 pmhos 
Mu-F actors Grn No.2-to Grad Nock eis tse wreck oid sins oa oobi wie beenaue 5 
DIRECT INTERELECTRODE CAPACITANCES: 
GTi Ne-1 to! platen ere ie a RO ee ee ee Seton eae ee 0.08 max pf 
Grid No.1 to filament anil grid Mee. io. LSE Sa A So eee fhe ppt 
Plate to Glamént and orid: Nod ss.ci5 a). Meets ets: Soak dee Base oe 22 put 


* Plate valts, 500; grid-No.2 volts, 250; plate milliamperes, 125. 
PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 


DC CP EATE* VOCTAR EH eS i oe ee hall oe cle eek Ie a ee ee ee 2500 max volts 
DC ‘GRID-N6:2. VORTAGE F Salo s Oor ee Be re hele Se eee 400 max volts 
DC PLATE CURBENB och. 4 saat He eee ee ee eae Oe ne a ee 120 max ma 
ISRID-INO.2 LNBUT: «osc acer brs « oisine caine ot Bhae Gat oe ee 10 max watts 
PLATS DISSIPATION. oo 6c oo oe cod sees rec eo ee ee 45 max watts 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
EAC PLY OGRA |. gy wt Sirah ww we ede aks eee ee ne ee 3000 max volts 
DC ‘GRID-NG:2 VOLTAGE sc, Ls, c-eatcei Nota ls yoy a ee ae 600 max volts 
DC Peat CURRENT... o Soc8). Cate rane ree nen EE Le 150 max ma 
CrRID-NOSAENDID® oo) io). x ceetachn boon eR oltre COS Be hee Rae EE ee 10 max watts 
PLATE DISSIPATION....... Seen te eae BARS © Oe PE OREO tate cine ete ora 65 max watts 


eee ~TVechnical Data 


BEAM POWER TUBE 4-125A 


See type 6155/4-125A. 


BEAM POWER TUBE 


rf power amplifier and oscillator. May 
be used with full input up to 80 Me 


Forced-air-cooled, thoriated- 
tungsten-filament type used as af 4-] 25A 1 
power amplifier and modulator and as 4D 21 


with natural cooling, or 120 Me with forced-air cooling and with reduced input 
up to 240 Mc. Class C Telegraphy maximum CCS plate dissipation, 125 watts. Re- 
quires Special Metal-Shell Giant five-contact socket and may be operated in verti- 
cal position only, base up or down. OUTLINE 33, Outlines Section. Plate shows 


orange-red color when the tube is operated at maximum CCS ratings. 


PURPA NCTE AG. VALS ADC): 9s ody asietp aia pd atalel Pull olathe ee leeie eles 5.0 volts 
EAA RAL RU TCE SRRDE NIRS wh lete EWE, LEG. Sic tS daw, sMByky aiiolse avain A MOIeIay AORTA os eure te RIE mee aN 6.5 amperes 
BI GEURENISG CORUETOE MING CRs EN oN oar crag oe ee a a, Ri OneNote aur 2500 pmhos 
ES ENOL ENEG GTA INGO 22215 GO) Ce DIGUIN, Oud seks carats ope ns. ngs es Siw ae otal ica reutete 529 
DiREcT INTERELECTRODE CAPACITANCES: 

Grid-No.1 to plate (Base shell connected to ground)..........0.ceeeeees 0.05 ppt 

Gud aNovw to filament, grid No.2, and. base shell... < fisie isos os spine a ssuecete wees 11 ppt 

PAteonniament.erid INO.c, and base Shells... 02s. asta diese cenaeaeee aay ppt 
PLATE-SEAL TEMPERATURES: 

Or ea Pa eEN TOMES ATUL COU /S: ¢ S SS a org oak wi oe ein thsl Semee de TRI es A lta inet to NG meee pond tallies 170 °C 

Intermittent Service (5 minutes On followed by 5 minutes Off.......... 220 eC 
* Plate volts, 2500; grid-No.2 volts, 400; plate milliamperes, 50. 

AF POWER AMPLIFIER AND MODULATOR—Class AB2 
Maximum CCS Ratings: 
TRO SPAT ON VOL MAGIA ge hash Ck cw cut ct avaneh lates PAIN siete od toe tad as tee Mh AN 3000 max volts 
PORTE NO am OL LAGE, cc. ices ete taser cee elleu eee wie Sik altel Bhi Rtn ie ieaeretas 400 max volts 
MAXIM SIGNALA CoP LATE CURRENT mc.0 co ce vine s.6 clnieine oe ceive gle sele ote: 225 max ma 
RED NPI EU Mtn Oo aN Oe he Maa eee, cee Ae we wears 2h ee Se kG 20 max watts 
ACHAEA TRON enh iy Meets OCA ih oh Sok Rare Saee Gee OhOT Ohaabehedeawees 125 max watts 
Maximum Circuit Values: 
RAAT UIE NO TIOTIEE IUCSISCANCO (hires toa NI TO edit e ee Et we ba Bede ae 0.25 max megohm 
® Averaged over any audio-frequency cycle of sine-wave form. 
PLATE-MODULATED RF POWER AMPLIFIER— Class C Telephony 
Maximum CCS Ratings: 
PEPE ATE yy OD AG EN <0.) 5 Spavaltalaseae Wh bake ar iakaate Wee eae tera etal Ghe aiatetalslaltga tate ws 2500 max volts 
WOO mCr ENDS IN eam OLA GES hee cc. oe sit lore oucke Si hileielghersi@iara eve © erent euler) S whe yacerels 400 max volts 
PERC Re Ota OLA GE. 7. oc cle accrate tain pint ame inetain wire eee ve eiele oe siemens -—500 max volts 
PAE STAC EMOTE ETON T Celanese Serck arte cea eons Mee ee ete wake wie ha ere 200 max ma 
(EAT eG G75 UST ZEN PR, ale ene er ha ey AOR Puc EOS. Saute eae Cnn AeA a ne rg re 20 max watts 
RID Oslo met kn tent ear ee ES sda oe ticle re en ae oa ere Cie tees 5 max watts 
PATA PIPED INST NETON ET whence canara eaters aie ro ee ieee ature rua bac coreaueys 85 max watts 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 
Pa Ca AEE VCH SAGES get ty cartes tas aaah alte elles to veciaicd co catered ie? Gyislis' nerd Saal a7ehs au oketle eialer ails 9 ars 3000 max volts 
EMG RED Oia OU TACIOS . cRhe rat nie caihiatee cote seins eee weltin ote ses ec tin tists selalels 400 max volts 
DG GRID-N0.1l VOLTAGH. . oWoeiies . pes US neh MM i A eS et 2 8 AAD ee a -—500 max volts 
DG A TETAS UR RIN Tis cic nie obakaghte are Baeivelots dhete tenn tcinltieih Svea Age storeteyoe Wi Pare gs anette 225 maa ma 
ACeAPE Da Mae Yeram IER T Cie pon er ee ar sh aclu ac ie eteys wie eis sm lo 0: Cie taLel cual olivines. SuaeMMIaN « mtn tere ens 20 max watts 
Cr TeOUL CU MELT acto tala te ciate ret steiere te rath cae chine alone ever civ aia crerare ocala wee areata ates 5 max watts 
PLATE DISSIPATION. ....-. F Mees Sele etn: alot A ctalg te tae ahah ate RRidiininterstsieree ie’ 125 max watts 
BEAM POWER TUBE. 4 250A 


See type 6156/4-250A. 
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RCA Transmitting Tubes 


BEAM POWER TUBE 


4.250A ff Forced-air-cooled thoriated-tung- 


sten-filament type used as af power 
5 D22 amplifier and modulator and as rf 
power amplifier and oscillator. May be 
used with full input up to 30 Mc with 


natural cooling, or 75 Me with forced-air cooling and with reduced input upto 120 Me. 
Class C Telegraphy maximum CCS plate dissipation, 250 watts. Requires Special 
Metal-Shell Giant five-contact socket and may be operated in vertical position only, 
base up or down. OUTLINE 40, Outlines Section. Plate shows an orange-red color 


when the tube is operated at maximum CCS ratings. 


ibe ManNTs VODTAGE CAC/ DO) 22.26. 2 5 ti). conn ad chgs oa owiehe oe ie year eee 5.0 
SEE ONIABIINE CENCE ee wsFins te eS oes « Daas at ea or shee oe areata tener Siete tate eae 14.5 
EXER ONCE EA MONE Hatin se RIAs & < ap Sas Sete er eae See a eR ee 4000 
May-PActor “atian ec ta Grid No.1 e a. 2 See ee ea ee ee 5.1 
DrrEcT INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (Base shell connected to ground)... .........0.000c00- 0.12 max 
Grid No.l to filament, grid No:.2;\and:base shell: 2 561054 1 ee eee ee 13 
Plate to:flament; grid) No.2, and base shell... 3. oe wc Se. Se a eee 4.6 
PLATE-SEAL TEMPERATURE, Continuous Service . 2. 2045 2000. 2 0. Se oe we 170 


* Plate volts, 2500; grid-No.2 volts, 500; plate milliamperes, 100. 


AF POWER AMPLIFIER AND MODULATOR—Class AB 
Maximum CCS Ratings: 


PY A ee OA oy re NES iy hj ee oka ae eee alee ee ae 4000 max 
BC GR NG VOLTAGE . oi dsc 5. od Ae ee Oe ee Ae eee 600 max 
MAS SIGwAT DC: PLATE CURREN®® ooi.k. cain Seo oo eee eae Ss tee 350 max 
Gai -NO.2dinerne sos eo 5 Se. ee Oe ee ee ee ee os aslo 35 max 
Gap 6.1 TNPper®: 60 ci ERE Sek ee a ee, See ee 10 maz 
Prag DissiPanion@: <.ccness ote ee Se a eee 250 max 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 


2 CPA TR NTP AIAIN oh care Soa cs shes Ae to BE Ce AE See a ee eT 3200 max 
DiC GRID NEE) WOLTAGE oo sae 6 te Dee oe SR ee eo ae ae eee ee 600 maz 
DEGGRIDINOY (V OETAGE Pe id oe Sos Se ee ee ee eee —500 max 
DIGS PE Rais ECU BINT 5 ie end stn cr he tes ice es the, nat be we aaa Soh 275 max 
CREBEN G2 ENED Toh. ve os ha seed ove atese aes oe ead ei eee 35 max 
PEO Wal Ce me gm By | ay iy Cope gh una aetna on AM ape EA IN eee ee ole Ud oe a aga : 10 max 
PEATE DISSIPATION ers xo oe ee Sei ie ee oe eres 6 ata ee ee eres ee 165 max 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 

Maximum CCS Ratings: RF POWER AMPLIFIER—Class C FM Telephony 

PHO PURER Y OU PAGH SS Bere eee Aik a aretha ene stasis shale vedere 4000 max 
DC GRID- NOS VOU PAGE. 675 jects aiein een ole Siete reteset a ee eRe 600 max 
DC GIN OA N-OGBAGHE 5 i 5 cocoa ee eit oe aie ee a ee CU eee -—500 max 
BBS i ag 7 By aS Si a oD Pe AB en Rc ye Peat arse Nae ara get ot Rai oe 350 max 
OS Ti i tas Sed OST 0 geen Ee PROM We OSM MBC «AEA CE TLD ean are me ene QA EMRE tr Tem, in 35 max 
GRID.) ENPUT 69.0 rep eiin ese ote hPa aheteens srercl aban dhavn ss eoois ere epoaanenarehs! an Mee Toke 10 max 
PCA BE PMEBIPATION oo. 655 cva)a os ners nc Sera Re Sets Se ee a, See 250 max 


BEAM POWER TUBE 


Forced-air-cooled thoriated-tung- 

4-400A sten-filament type used as af power 
amplifier and modulator and asrf power 

amplifier and oscillator. May be used 

with full input up to 110 Me. Class C 

Telegraphy maximum CCS plate dissipation, 400 watts. Requires Special 
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volts 
amperes 
umhos 


ppt 
put 
ppt 
°C 


volts 
volts 
ma 
watts 
watts 
watts 


volts 
volts 
volts 
ma 
watts 
watts 
watts 


Metal- 
Shell Giant five-contact socket and may be operated in vertical position only, base 
up or down. OUTLINE 40, Outlines Section. . 


FE IVAMEN ET, VOU ANGB Peet ig., kik ta tos ee SAS, CE TOD Ra de los cckake 5.0 
Te PE STING) CORE RR TOIL ees es os PAs boning ha Seek ee ech AM eh yr ge ete iat 14.5 
RANE CONDUC TANG Scant. mets Set, ete NAR ROS EO Oe HOE Ree MIS Ene oe ne 4000 
MEH ACTOR, taria Nove to'Grid Nos. sore sess hss ccck these cteteeeni ds Lae & 
DirEcT INTERELECTRODE CAPACITANCES: 

Grid No.1 to plate...... Sa Se Cee Ne eae a RA ee Le Rea ee er ae A 0.12 max 

Grid No.1 to filament, grid ee 2, and base shel Be See ARR DAP eee 13 

Plate to filament, grid No.2, and base-shell.. os. cc csc cc ccs de neces 4.6 
BASE SBAL TEMPERATURE Br te fiae Gi pei ome MSA eel ORSON fealarioic Sols cae old calor ora RAN 200 max 
AEB Ate PIMP STIDASETTER Elica... <. cicttonsiel oreusasie coi ancl Ue iensubpontgs mpertas topeiia san coda 225 max 


* Plate volts, 2500; grid-No.2 volts, 500; plate milliamperes, 100. 


AF POWER AMPLIFIER AND MODULATOR—Class AB 
Maximum CCS Ratings: 


Pee NIA MNO MAGIC oe a. rah ons in hk wala aera) ad a We OM GE ae os Oe BE Riad crate es 4000 max 
iNTS ance Tt RE) = MIM DMUMRINTE EA GIR isn An Rie | oie, Eon, tar git, Goh iG (ho tarrhes satan eric Save Owl aoe seen 800 max 
MasxaMuM-stGwat, IOC!PLATE: CURRENT? sc. coe ee ice esc ae ec ewe be wer es 350 max 
(On PE DAIS PR? ETS | eR Se kee AR a Be ri ae I le ge NS ek aR Ne 35 max 
STEPS OSE EE NEUE Care rote Pen Pa, in GM chtank Sur caurdiie vel dbs 10 Sua b setaa ese, Covaeede, BANG id Riess 10 max 
\ 2D yA HTS) 9 TUT ESESS (EVO Ad i a ee ew I aE Eee Rae eG ae gh ae Che beeen ae ee 400 max 


° Averaged over any audio-frequency cycle of sine-wave form. 


PLATE-MODULATED RF POWER AMPLIFIER— Class C Telephony 


Maximum CCS Ratings: - At frequencies up to 110 Mc 

LS PE MMACE Sy MOLES MG ES tert sPayis ings ilies is re PaO share hal Eos EL oMEET otLened aliens FORE ois toda a Bk 3200 maz 
GR ERLE IN OO Sm VLOTUT AGB eee a ction. \icossies acs aonae ao ete Fo wrlousileuai® Ai wi ecbeeca Pie) annie « 600 max 
ID GaG woo N abe VOMUAGE iets, cle els csi assila;bioy 16 & case eo ateveutiale,.e Soveuaieuin. a exe. eye’ —500 max 
UES COs atm at eG WIERD ESNT Dive Os. fers BoP ec egrs i as cue ih to ve (a chou si the Le oHMASILE SSIS ia ke Ske alee 275 max 
a UE eye DEL UT Me MRD Oo haa ante ate aig ORS vi ck wy ead atonGL Obani Wee Salscas Nias SusLabade ras sue 35 max 
Kio Game LT ets MERRY rete re telio steers [exe Sears «SRR EPS ai a kaadaiing Siaiaisaule, abate ko 8 10 max 
PTEN TIES MESES CRG TOTNES Ey SUG ey SCRA IONE Renee TRC oN eae IP ac a Nr ae 270 max 


RF POWER AMPLIFIER AND OSCILLATOR— Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: At frequencies up to 110 Mc 

OPE MATEY OUTAGE Ar. grat Veil ce mbar creeps oe es chat ook. trad Behe OR a oe 4000 max 
GRU RIT Oto OL RACTn tue ae midis Pc ee Wee Se RR ce cc ale eld be alee 600 max 
POG RIDIN Ose VOLT AGH. 65:5) his 2 Wh Pee WED ce cae a shies so ieee ites —500 max 
Pe) Caren a HON IAEIC RING Peete. 305 «.ar5,/c5 ncaa, ELEM ESM copurn es abNars ic) a-acelidn & aud & 350 max 
EER ERIN VE USTED 2 AEE Reo Oe See PRP a TRO nee Bea Soe ae ee 35 max 
CERT eC UIE oN ae OU ea Se CLC: Oe Ai kee ae ae eg rea 10 max 
PLATA RISSIPATION: © cg-cacsis sc ee SEE ES. AS ats a, bo ee ee 400 max 


BEAM POWER TUBE 


Forced-air-cooled, thoriated-tungsten-fila- 
ment type used as af power amplifier and modu- 
lator and as rf power amplifier and oscillator at 


Requires Special five-contact socket and may be 
operated in vertical position only, base up or 
down. OUTLINE 62, Outlines Section. Plate shows 
an orange-red color when tube is operated at 
maximum CCS ratings. The 4-1000A is used 
principally for renewal purposes. 


tem eNO OR CAG HT CACH DC io a ttiatra io, Citas ornare cinta oven duelh Shieh tual. ony teeing ne at 7.5 
MUTT AREEIN TOOTIIZR EIN a esi en tei the aah ears ates: cata emUescamterely 5 oiaG 21 
TAINO ORIG RA RICEINS Saye acca or a Seeley yao sis at Sabo) ee) aah e: Waelene! ala ee ataniels FO a as 10000 
Hive AOTOR + Gig NOS CO. GITOHINO Lacey « torstmecm inate Weleeles @ @iereuals veto Wy al a 7 
Direct INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (Base shell connected to ground)..............--. 0.26 
Grid No.1 to filament, grid No.2, and base shell............0 2s esas 28 
Plate to filament, grid No.2, and base shell. ©... 7... els cece nese 8 


* Plate volts, 2500; grid No.2 volts, 500; plate milliamperes, 300. 
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volts 
amperes 
umhos 


volts 
volts 
ma 
watts 
watts 
watts 


volts 
volts 
volts 
ma 
watts 
watts 
watts 


volts 
volts 
volts 
ma 
watts 
watts 
watts 


frequencies up to 110 Mc. Class C Telegraphy 4. ]OOOCA 
maximum CCS plate dissipation, 1000 watts. = 


volts 
amperes 
umhos 


wpe 
byl 
mul 


RCA Transmitting Tubes 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: At frequencies up to 110 Me 

DOlPUATE VOLTAGE, Foo. so alee cs & oe Se 6 opie Giese a cclomaie ne ene 5000 maz 
DC: GRID-NO:2 VOLTAGE. 22.2505. Ler hae ow chide cle Dine Be GS tneee Gisele eed 1000 max 
DGC: PLATE URRENT 2.22 ire ars wie ec aoins oie ithe eee ER nape nein pera tarr aaa gees 600 max 
ERID-N OS INP URS «< occ.5.355 lgeiaeaslccepeierehe alors niente er ee eee 75 max 
PLATH DISSIPATION |. cle 0 5b ck ele tee os Ca ie sie oe ee 670 max 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: At frequencies up to 110 Me 
OCS EBA TEs WOME TA Ge ore ists Nels tescuee Seba abate ew. era Sear ara at al ee he Ban ofa os ee 6000 max 
DGIGRID-ND:27 ObTAGE Fa 4 2s 2. hos. 05.6 Dacre Shao cad ake bee clone eles 1000 maz 
DPC WLATE CURRENT. so eas Bois dees See HE Led ed Ca ee ae 700 max 
<SHIDEN OCP Ue ace oe SS EMG Cod Se a a is a CES OU Rees 75 max 
PUATH DIASIPATION. 4 oes Tee Oe ebb haw Eee eee ak bee oetes Sac eeeewe 1000 max 


POWER TRIODE 


Forced-air-cooled heater-cathode type used 
as Class C plate-pulsed oscillator. May be used 
with full input up to 625 Me. Maximum over-all G 
4C33 length, 4-7/8 inches; maximum diameter, 2.062 
inches. Filament volts (ac/de), 5.0; amperes, 
9.1; starting current, 16 max amperes. Direct 
interelectrode capacitances: grid to plate, 13 
puf; grid to cathode, 34 yuuf; plate to cathode, 0.7 
puf. Maximum CCS ratings as Plate-Pulsed 


xx 


volts 
volts 
ma 
watts 
watts 


volts 
volts 
ma 
watts 
watts 


Oscillator—Class C: peak plate pulse supply volts, 13000 maz; peak grid-bias volts, -2000 mar; peak 
plate amperes from pulse supply, 30 maz; peak rectified grid amperes, 4 max; de plate milliamperes, 30 
maz; de grid milliamperes, 4 max; peak plate input, 390000 maz watts; plate dissipation, 250 max watts; 
pulse length, 5 max microseconds. The 4C33 is a DISCONTINUED type listed for reference only. 


BEAM POWER TUBE 
4CX2 50B See type 7203/4CX250B, 


BEAM POWER TUBE 
4ACX250F See type 7204/4CX250F. 


4D21 BEAM POWER TUBE 


See type 4-125A/4D21. 


BEAM POWER TUBE 


4E 2 7 / Thoriated-tungsten-filament type 


8001 used as af power amplifier and modu- 
lator and as rf power amplifier and 
oscillator. May be used with full in- 

put up to 75 Me. Class C Telegraphy 


maximum CCS plate dissipation, 75 watts. Requires Giant seven-contact socket 
and may be operated in vertical position only, base up or down. OUTLINE 37, Out- 
lines Section. Plate shows an orange-red color when the tube is operated at maxi- 


mum CCS ratings. 


EXJLAMENT: VOLTAGE (AG/DG@)e5 care oiseis.c 3G oun ome se cn le es ee 5.0 
ETL AMEND OURREN TE << i550 antares oe csr aeons hae Cees CO ee ee ee 7.5 
TRANSCONDUCTANCE (For plate current of 75 milliamperes)................. 2800 
DIREcT INTERELECTRODE CAPACITANCES: 
Grid to plate (Base shell connected to ground)..............-...cccccece 0.06 
Grid No.1 to filament, grid No.3, grid No.2, internal shield, and base shell... 11 
Plate to filament, grid No.3, grid No.2, internal shield, and base shell..... 4.6 
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amperes 


pmhos 


put 
put 
upt 


- Technical Data 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


ID CORA eC DA GENE Pte tira cals cou is Cocke elsle ORHOTeTS LA Sllely ove tae sa BAER 8 Aeuetean 4000 max volts 
OTE RIDSPUUCAMYOMUDA GE Me ce fete eo 5 sn sds erate eet hee epee ee neces seCniG cele 750 max volts 
FCA BRIAN ONCOL MAGE; cittarad ae te mieveherticks cho ei cmslclemtefetate Gichakoe weare ola mldiete,s ove —500 max volts 
DI GRETA REO RRINT Ao 5. caters cleo ane bi Gtetaidn. Wiel eect ae a ie Bape eater w drdacd week's « 150 max ma 
PRG TILT DAIN CheBDRICEIN TT 5 .. ss. oidtcsatd dl eigpieucal can GMS ea Rte «assis: dne,cleneanioue aaieja cage sasracene 30 max ma 
ALT eIN OM ECU ESN De ota aos ciate ere ators aie ices s auasipite » sree eee, bia aete iets A CWiSe 25 max ma 
UA TERE NEL Deer erita ote ool hae UTES CR Tree ec where, cite thet ei bia Brainiac Simek w ite ches Wtace 300 max watts 

PEAR Sch cas a ha ita oko oshaiad cud Wren aie Eh via oho Rigtarsieca aie 25 max watts 
CAPES EP ATION Sb LO-eal ls S'2¢ tyl RA OA SON Wa ataee wae amy wht cane saree R eeere tart 75 max watts 


BEAM POWER TUBE 


Thoriated-tungsten-filament type 4E 2? 7 A / 


used as af power amplifier and modu- 

lator and as rf power amplifier and 5-] ? 5B 
oscillator. May be used at full input 

up to 75 Me. Class C Telegraphy max- 

imum CCS plate dissipation, 125 watts. Requires Giant seven-contact socket and 
may be operated in vertical position only, base up or down. OUTLINE 88, Outlines 
Section. Plate shows a cherry-red color when the tube is operated at maximum CCS 
ratings. 


BGA MEN eV OL TAGE CAC /INC)'s one 5 ¢ oe oierte. Win a's a ba 6 «. socoras ehh iencac awe ad chsteicteig sie fe 5.0 volts 
FAITE NIN POTS TE COSI SS LOTS ot a Aree as ide cai ie ar ARORA fe er 7.5 amperes 
PAN CONT CE ANCHE tree CRO Ter trots a Te ee de ee eoerah a lovee Cia galore lola droves ¢ wares Sacuield 2500 pmbhos 
Mu-PACTOR; Grid No.2 to Grid Novl ..s ois. aise ee eal ek eve eee BG clare tofatanete 5 
DrIREcT INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (Base shell connected to ground)...........0-ceeeeee 0.08 max — ppl 
Grid No.1 to filament, grid No.3, grid No.2, and base shell.............. 11 pul 
Plate to filament, grid No.3, grid No.2, and base shell................-. 4.8 uf 


oP e SUPORIEI CH, ON LDR pole Bi ind ies ic acertd REAR an be Ra A indy ibs tw a A ge Ne Se 225 max °¢ 
* Plate volts, 2500; grid-No.2 volts, 500; grid-No.3 volts, 0; plate milliamperes, 50. 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 


RF POWER AMPLIFIER— Class C FM Telephony 
Maximum CCS Ratings: 


GRP A CRY OL, TAG Bemis ccs ie ha TaR ache ieee o RUC QUE ae Mate GIS meal apbaninis sas 4000 max volts 
DCR ED EIN ORV OL TAGE Hrs i hebalce cick oia sic, sucleloncieie ete eb Shouste hela ies haddigus Bb eee 75 max volts 
DC-GRID-NO:2, VOLTAGE... ......Serlae: « Ri cieiectos ois oleversners awe 5 avalos ove. 0.4 Sener 750 max volts 
PCE eV OL TA GE a7 Weeetn AY, he tim ta tata, anew’ Sonia ale: caave she wrerareiale le ee t03 -—500 max volts 
Gee eae COILEIN Teint oN REE RE eee ere eee Nore, One, gee ite ee 200 max ma 
LEG U NMDSN Oa TEN AEN OME: Gavi 2 a Came TC CERT pe Oost OR A AUER eed. eRe Deh ae 20 max watts 
REECE eh cee ris LS nets cei eateries Wy a ee ee a gene eaanten gaa ech ecteal atesldl's 6 fei So; aes a. eee 20 max watts 
GRIDSNGH INPUTS. os oo ok EE Oe os ettaets be ey Raa 5 max watts 
EAA erga NS SLT LONGER a ieee she hc naNeae totic ame ace da kien o eres. ar eiKor cra dehe. tet wr Mdintanary Bhd leave lous 125 max watts 


BEAM POWER TUBE 


Forced-air-cooled heater-cathode types hay- 


a 
G2 ing integral plate radiators used as af power am- 
‘'H aa K plifiers and modulators and as rf power ampli- 4X] 50A 


RADIATOR 
P ic 


fiers and oscillators. May be used with full in- 


put up to 500 Mc. Maximum over-all length, 

n@) PAH 2-15/32 inches; maximum diameter, 1.635 4X150D 
inches. Type 4X150A heater volts (ac/dc), 6; 
Ca G1 “Ke amperes, 2.6. Type 4X150D heater volts (ac/dc), 


26.5; amperes, 0.58. Direct interelectrode capac- 

_itances: grid No.1 to plate, 0.02 uuf; grid No.2 to cathode, grid No.2, and heater, 16 wuf; plate to cath- 
ode, grid No.2, and heater, 4.2 uuf. Maximum CCS ratings as RF POWER AMPLIFIER AND OS- 
CILLATOR—Class C Telegraphy: de plate voltage, 1250 maz; de grid-No.2 voltage, 300 maz; de grid- 
No.1 voltage, —-250 max; de plate milliamperes, 250 maz; grid-No.2 input, 12 max watts; grid-No.1 in- 
put, 2 maz watts; plate dissipation, 150 max watts. The 4X150A and 4X150D are DISCONTINUED 
types listed for reference only; as replacements, the 7034/4X150A and 7035/4X150D, respectively, are 
directly interchangeable. 
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RCA Transmitting Tubes ————— 


BEAM POWER TUBE 


Forced-air-cooled type having in- 

tegral plate radiator and thoriated- 

4X500A tungsten filament used as rf power am- 
plifier and oscillator. May be used with 

fullinput up to 120 Mc. Class C Teleg- 

raphy maximum CCS plate dissipa- 

tion, 500 watts. May be operated in 

vertical position only, base up or down. OUTLINE 90, Outlines Section. 


Min. Avg. Max. 

FILAMENT VOLTAGE PAGL DC)... +. a aussiaes eenete ss = 5.0 - volts 
EEDA MORIN TO UREREIN Teas ooops ons ww eT ote» eee Nes 12.2 - 13.7 amperes 
HRAINISIE ONIDRRO IE ARIGEIgoG, pe < vet aio c 1s wie pisiolacsyaers © hats 5200 pmhog 
Mu=PACTOR “Grid No.2 to: Grid Nod. 02 eas esse. 4.5 = 6.5 
Direct INTERELECTRODE CAPACITANCES: 

Rept ed: DGC NRG oo See ge ches gose eRe alt aie vershenmarteiens = - Ht ppt 

Grid No.1 to filament and grid No.2............ 10.5 - 14.4 put 

Plate to filament and grid No.22. .. 60. S56 ceases 4.9 - 6.9 ppt 
RADTATOR-CORE LEMPERATURE Ss Bice eae 1. ns ieee roe ee eee 150 °C 
GLASS-MBETAT: SRATS: TEMPERATURES. S Aneta oes ee ee. ree 150 °¢ 
* Plate volts, 2500; grid-No.2 volts, 500; plate milliamperes, 200. 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER— Class C FM Telephony 

Maximum CCS Ratings: 
DCeP BATE VORB C Ef sci seks oes ern oa a hon oi nny One a OPEL ct a Ee 4000 max volts 
DC GRIB-NOi2 VOLTAGE of. ccs oe icc co nie woke ahy ocoreaeteeatin esas pene ete ea tte 500 maz volts 
DC GRIDINGASVOETAGEH © cos. 5... «a cca s ol eee eae ei epee ee ae —500 maz volts 
DEC-PEATH AO URRENES «  ncie:5 <a cs =. + as, 08 exohye input eet lee oka. Gian ee eee 350 max ma 
ASRID-NG-S SP MIRIUIS cre wie iia ere aie a. oc. Sb is 4-9 let eaenanmgsGe Che ies aig aT heiea nee eae 30 max watts 
GRID NG bi AAU so si aati celic eatin ned “As, si aula ap poe PIs Tesla apleres bie WeaeNeR Cue Rotem cee eueTS 10 max watts 
PEATE: EVISS UPA RIN sc rcs xe ae Sam, 98 Side AS ORs eT REN TOS Seen RR ool cake, Ser 500 maa watts 

5-125B BEAM POWER TUBE 

See type 427A /5-125B. 
5D22 BEAM POWER TUBE 
See type 4-250A/5D22. 
FULL-WAVE VACUUM ~ 
te ©) 
RECTIFIER 
Coated-filament type used in pow- 


5RAGY er supply of transmitting and indus- 


trial equipment. Rated foramaximum , (2) SS 

peak inverse plate voltage of 2800 volts @ Cs) 

and maximum peak plate current of NC F 
650 milliamperes at altitudes up to 20,000 feet, it may be used at altitudes up to 
40,000 feet with reduced plate voltages. Requires Octal socket and may be operated 
in vertical position, base up or down, or in horizontal position with pins 1 and 4 in 
vertical plane. OUTLINE 31, Outlines Section. 


PILAMENTSV OLTAGHIGAG/ DC)... 0G ose cnte oo cleters 4 ce Sa a ee ee 5 volts 


ENEAMBNT CORRENTE Sey issh Oty Seite be Lok neis SoSH aR eae ics eee cane rare 2 amperes 
TUBE VOLTAGE Drop (Approx.): 
Measured with applied de at 250 milliamperes per plate ............. 2 gaol volts 
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== Lechnical Dai —_—= 


FULL-WAVE RECTIFIER 


For Altitudes For Altitudes 

Maximum Ratings, Design-Center Values: up to 40000 Feet up to 20000 Feet 
PEAK INVERSE PLATE VOLTAGE (No load)... 2100 maz 2400 max - 2800 max volts 
PEAK PLATH CURRENT (Per plate) ......... 650 max 650 max 650 max ma 
DC OuTPuT CURRENT: 

Withrcanacitor inputs to filters ce dinevelsisls aietar sts 250 max 175 maz 150 max ma 

Wipenoke Input'to filter... i, 5 faceitahelee Stele 250 max 250° max 1754 maz ma 
Typical Operation with Capacitor-Input Filter: 
RMS Plate-to-Plate Supply Voltage: 

Fou on epee eer ial cv! oso cele GA etoile 6 1400 1500 1800 volts 

IN Om ts OR Orne ate stiveg 0D cies arsiia Wa ela eles a aces Oe 1500 1700 2000 volts 
Hilteruuput Capacitor... .cicuts.. cs oes ke acaceave s 4 4 4 uf 
Total Effective Plate-Supply Impedance (Per plate)* 125 500 575 ohms 
DCrOutnure Currents... ec << spore oo ee es cece ee 250 150 150 ma 
DC Output Voltage at Input to Filter (Approx.): 

YN SENDET LYS | |S Sa SO Oe eee Af Once RC REE NE a ene 790 900 1060 volts 

ATEN Lg Cle iat a ale) cise os Ses, 5-0) 2 vo feuds mpobondiehoneuere 700 810 950 volts 
Voltage Regulation, Half-Load to Full-Load Current 

CAPE O Ka ee Pe ey ck allos n) choliatens Wsiehe euela\stendierels saacets 90 90 110 volts 
Typical Operation with Choke-Input Filter: 
RMS Plate-to-Plate Supply Voltage: 

LUTON Ge eee torus hei te Gas es vettiss sioi-evs shail shacate a eretarsiabace 1500 1900 volts 

INOMISOR Gl Seeper caer sea eiote Gers SU ele Sikh alane ates 3 PSE ae 1700 2000 volts 
Philtencinaaty CG bOKC ee cc g:. ees ccieie eve ose led, eblstiels swears ave 5 10 henries 
TCE Oe UtRGTIrent cnc, heres scree + sissies es sreheneia a oe 250 176 ma 
DC Output Voltage at Input to Filter (Approx.): 

ACUELASMISOR Gt ONeie ote ere se nice ne eros gic keine ane 590 810 volts 

AteE UGE OOne few. gy arse, vhiacrreoietebals CS oe ucietel ie 5. 550 750 volts 
Voltage Regulation, Half-Load to Full-Load Current ‘i 

WANT ee reer Rec etepe ers cee. s- 6. og, aint st syeiel en's. esses 40 GOs volts 


® For choke not less than 5 henries. 

“For choke not less than 10 henries. 

“Indicated values for conditions shown will limit peak plate current to maximum rated value. When a 
filter-input capacitor larger than 4 microfarads is used, it may be necessary to use more plate-supply 
impedance than the value shown to limit the peak plate current to the rated value. 


Pp2 FULL-WAVE VACUUM 
RECTIFIER 


Coated-filament type used in pow- 
er supply of transmitting and indus- 5RAGYB 
trial equipment. Rated for a maximum 
peak inverse plate voltage of 3100 volts 
and maximum: peak plate current of 
715 milliamperes at altitudes up to 20,000 feet, it may be used at altitudes up to 
40,000 feet with reduced plate voltages. Requires Octal socket and may be operated 
in vertical position, base up or down, or in horizontal position with pins 2 and 4 in 
vertical plane. OUTLINE 20, Outlines Section. 


EIDAMEINGE WON TAGE MAC/ DC)? sca, d.ahi ceitoriis Salas ep eke 15s LEM OMP Mea cee 6 3 5 volts 
pinoy MOUNT C CCRUNTARA DENY Oy TON eee eotieae ara ae omnes TNS Sart MeN Ae eT aires Ce rt ean ar ee nr 2 amperes 
HALF-WAVE RECTIFIER 

Maximum Ratings: For altitudes up to: 40000 20000 feet 
PRAK INVERSE, POATE VOLTAGE. . joss cane ce ee clas ce ces 2650 max 3100 max volts 
AC PLATE SUPPLY VOLTAGE (Per plate, rms, without load)... See Rating Chart I 
PEAK PLATHICURRENT (Per: plate)h. occ... lacs ese see ales 715 max 715 max ma 
DC OUTPUT CURRENT UPEr plete ita oc ielenc. aes oases cetncine See Rating Chart I 
Hot-SwITCHING TRANSIENT PLATE CURRENT (Per plate)..... a a 
BULB TEMPERATURE (At hottest point)........-..sseseeee- 230 max 230 max °C 
Typical Operation with Capacitor-Input Filter: 

For altitudes up to: 40006 20000 feet 
AC Plate-to-Plate Supply Voltage (rms, without load) 1400 1500 2000 volts 
Hilter-ImputrGapacicon a eee ce tee cesar sass an es 20 20 20 uf 
Total Effective Plate Supply Impedance (Per plate)® . 225 250 375 ohms 
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DC Output Voltage at Input to Filter (Approx.): 


At Half Load, ma=75. .:Ves eae eee ~ 910 1210 volts 
At Halt Toad, ia 225. o.oo ee eee ae ee 750 - == 4 volts 
At Fall Load, ma=1500- Sire vo tees eee _- 800 1040 volts 
At: Full oadsime=250.. 226 Aniaes 5c weet Se ae 605 .- - - volts 
Voltage Regulation, Half-Load to Full-Load Current, 
(APprox Dh. | oc Se cee Cag atone een ee ‘y TASB 110 170 volts 
DC Output Current, 32.42 ecnu = GAPS RPO AES one 250 150 150 ma 
Typical Operation with Choke-Input Filter: 
For altitudes wp to: 40000 20000 feet 
AC Plate-to-Plate Supply Voltage (rms, without load)....... 1500 1900 volts 
Pilter-Input.Choke-. ic oo eee ee ee 5 10 henries 
DC Output Voltage at Input to Filter (Approx.): 
For dc output: 
WARTS BS a eae e ctl i ihetek cine wate aM cle a ae Dee ee - 800 volts 
A FAIS hc eS ck een hc ta SRS otis Sepia ee: 600 - volts 
“17 C= MFRS ORS SS = Gale, ar amp EM ad ee em agen ty Pg POR RI So es - 760 volts 
PEAS cy LEY a ahs tart sia ayaa toe Ma Rk Mie tahaains Fe Oe 560 - volts 
- Voltage Regulation, Half-Load to Full-Load Current, (Approx.) 40 49 volts 
DU @Gutput Currenks to. s UES Ce os eis Se ree a ee ee ang 250 PA fe ma 


° See accompanying chart for operating conditions requiring delay in application of plate voltage until 
filament has reached operating temperature. 


"If hot-switching is required in operation, choke-input circuits are recommended. Such circuits limit 
the hot-switching current to a value no higher than that of the peak plate current. When capacitor- 
input circuits are used, a maximum value of 3 amperes should not be exceeded. 


* Indicated values for conditions shown will limit peak plate current to maximum rated value. When 
a filter-input capacitor larger than 20 microfarads is used, it may be necessary to use more plate-supply 
impedance than the value shown to limit the peak plate current to the rated value. 


RATING CHART } 


TYPE 5R4GYB 

E¢*5 VOLTS AC 

OPERATING AREAS FOR 
MAXIMUM OPERATING on SIMULTANEOUS AND DELAYED 


VALUES WITH: APPLICATION OF PLATE VOLTAGE 
CHOKE-INPUT FILTER 
APACITOR-INPUT FILTER 


MAXIMUM _ VOLTAGE 
RATING: 
UP TO 20000 FEET 


I} 77 AT 40000 pre 
gaa? “ae 


Type SR4GYB 

FULL-WAVE RECTIFIER SERVICE WITH 
CAPACITOR -INPUT FILTER. 

AREA I - FILAMENT AND PLATE VOLT- 
AGE MAY BE APPLIED SiMULTANEOUSLY. 


AREA II[- FILAMENT SHOULD BE ALLOW= 
ED TO REACH OPERATING TEMPER- 
ATURE BEFORE PLATE VOLTAGE IS 
APPLIED. FOR AVERAGE CONDITIONS, 


THE DELAY IS APPROXIMATELY !0 
SECONDS. 


OC OUTPUT MILLIAMPERES PER PLATE 


OC OUTPUT MILLIAMPERES 


© 200 400 600 800 1000 i200 


AC VOLTS PER PLATE (RMS) 
92CS- NI84T 


AC PLATE SUPPLY VOLTS (RMS) 
PER PLATE (WITHOUT LOAD) _ 
92CM-9943Ti 


POWER TRIODE 


Forced-air-cooled type having integral ra- 
diator used as af power amplifier and modula- 
tor and as rf power amplifier and oscillator at 
6C24 frequencies up to 160 Mc. Maximum over-all P 
length, 8-23/32 inches; maximum diameter, 1- 
29/32 inches. Filament volts (ac/dc), 11.0; am- 
peres, 12.1; starting current, 24 max amperes. 
Direct interelectrode capacitances; grid to plate, fF 
4.4 yuf; grid to filament, 4.6 yuf; plate to fila- M 
ment, 3.2 uuf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dec plate 
volts, 3000 maz; de grid volts, -500 maz; de plate milliamperes, 500 maz; de grid milliamperes, 150 maz; 
plate input, 1500 max watts; plate dissipation 600 maz watts. The 6C24 is a DISCONTINUED type 


listed for reference only. As a replacement, the 5786 is a similar type although not directly interchange- 
able. : 
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POWER TRIODE 


Acorn type having heater-cathode 
used as rf power ampilfier and oscilla- 
tor at frequencies up to 1200 Mc. Class 
C Telegraphy maximum plate dissipa- 
VIEWED FROM SHORT ENO tion (design-center value), 2 watts. 


6F4 


Requires Acorn radial 7-contact socket and may be operated in any position. OuT- 
LINE 1, Outlines Section. Plate shows no color when tube is operated at maximum 


CCS ratings. 


HRA THREMOMTAGERCAC/ DO) cot, coche os visti tele mets iatacersaccate’s so tetanate ele ee as ai 6.3 
FIMATERTOCURREIN Desc cle e tie oes De Oe ene TE ee bo le Re sb ottho ree 0.225 
CRANSCONDUCTANGH Se caste oes ce neon Oe Sie eee Te ei trened Te ieee bose aie 5800 
AMPTINICA TIONS ACTORS 4. (5 ole c cie a oC a ee eee aie ee oes eer seals 3 ay f 
PLATHORESISLANCE (ADDIOK:) he le eit soa ee rake 5 che Bieta ee eee as 2900 
Direct INTERELECTRODE CAPACITANCES: 

GAC GON TAL et Creer Mig Ro “shan A pga oe ss hake asd stmRa ous eet Resevereie lone: cele 1.8 

CTICECOLCADNOGC Esa NG wihCA LON acm sete cd seticrcusrb iis. eae bale oasis uccousher opened apekscseous <a 1.9 

Plate borcaGuocerand Nea ter ac <2 e~ eee sy eG Ap tome ei ahegel cote aisle ste Lo 0.6 


* Plate-supply volts, 80; cathode resistor, 150 ohms; plate milliamperes, 13. 


RF POWER AMPLIFIER AND OSCILLATOR— Class C Telegraphy 
and 


RF POWER AMPLIFIER—Class C FM Telephony 
Maximum. CCS Ratings, Desiyn-Center Values: 


1S) Ca eIGAC ROT EA GIG PS ere er ciation dhoncsdcuauel syantsenesdusih ose kere Gre<.eus © 150 
1D Cera ERs UE IGS eVOIUTA Gira lencsf Rio a lems Sosusly shake Bebucheveus sexe ard} @selal oe af ehendi s 300 
ONG LN COUN TAGS ies Sais Sew EIS ches: chewe: Decheta D ausic arokes sb eG Scepadeotiele snakes» —50 
TI) GE Te AC TSHR GGRUPFORS PNY Bers tor aac ida bg St at's, God's caveKsreian ostiiictine witiekelGubua suenerstis wails 20 
TOGA RTE URURTON Totes te, ee cn cde cA Eo esasout a bao ca OUh® eUsubLeneiigS wisdeea overs eusckyeve 8 
GA PRIGIOTSSUPAT TON eee 2k i un cadelns oh ccesieyca tla alobolriy Guokeofouel 6 cobehe’ suahausiial ovens Maia ches 2 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... 2... 2... cece ence v oc evcece 80 

Heater positive with respect to cathode. ............2c cee eee Gros Gat 80 


POWER TRIODE 


Thoriated-tungsten-filament type used as 

rf power amplifier and oscillator. May be used 

' with full input up to 8 Mc. Requires Small four- 
contact socket and may be mounted in vertical 
position only, base down. OUTLINE 82, Outlines 

- Section. Filament volts (ac/dc), 7.5; amperes, 
1.25. Direct interelectrode capacitances; grid to 
plate, 7 uuf; grid to filament, 4 uuf; plate to fila- 
ment, 3 puf. Maximum CCS ratings as RF 


max 
max 
mar 
Max 
MEL 
MAL 


Max 
max 


1OY 


volts 
ampere 
umhos 


ohme 
ppt 


ppt 
ppt 


POWER AMPLIFIER AND OSCILLATOR, CLASS C THELEGRAPHY: dc plate volts, 450 max; 
de grid volts, -200 maz; de plate milliamperes, 60 maz; de grid miiliamperes, 15 max; plate input, 27 max 
watts; plate dissipation, 15 max watts. Plate shows no color when tube is operated at maximum CCS 
ratings. The 10Y isa DISCONTINUED type listed for reference only. The 801A is a direct replacement 


for the 10Y. 


FULL-WAVE MERCURY- 
VAPOR RECTIFIER 


Coated-filament, glass type used 
to supply de power of uniform voltage 
to receivers in which the rectified cur- 
rent requirements are subject to con- 
siderable variation. Tube requires four- 


83 


contact socket and should be operated in vertical position with base down. OutT- 
LINE 82, Outlines Section. Maximum peak inverse plate volts, 1550; maximum peak 


plate amperes (per plate), 1. 
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FIGAMDONT VOLTAGH CAG)S5 6 5 o We. nie se wise dis eo ee Oe ones eee eae mE 5 volts 
PULAMENT GURRENT .. can. piss 00s eee eee Pe EO ee a nteravatete 3 amperes 
TUBE.V OLTAGH DROP: (A DDProk,) occoio-> taleicse ck cess oda Soke neta ee ave 15 volts 


FULL- WAVE RECTIFIER 
Maximum Ratings, (Design-Center Values): 


PRAK- INVERSE PLATS \V OUTAGE oe o.oo pi teace ea te bn ein aca Sim pid eee SES ee 1550 max volts 
PRAK PLATS CORRENT (Per Plate) osc sce eee wo ee a eee cleo a eike® eumaee 6 lmoax ampere 
DG OvtTevuT CURRENT... BO see ale Ste ol a eetae 5 ae ink 225 max ma 
CONDENSED-MERCURY TEMPERATURE RANGE..............- Féin Slates 20 to 60 SC 


Typical Operation (With Capacitor-Input Filter): 


AC Plate-to-Plate Supply Voltage (rms) Sule once oe winless eee ee 900 volts 
Minimum Total Effective Plate-Supply Impedance (Per Plate)f........... 50 ohms 
HC) Opin’ Curreng sc oa os cieeche cbee ae oie al a eels a a eine etn ee 225 ma 
Typical Operation (With Choke-Input Filter): 

AG.Plate-to-Plate Sapply Voltage (rms). .ci ees ss. <iy.o10 0 <n Skee em Oe ee 1100 volts 
Minimum Filter-Input CROKG. 25 esis cise ietxroe RIS Sols iv Se ainie ade Dowie She ieee ae 3 henries 
DC Output Currents, onic 3% oo < p< ound Se > as One een one ke a 225 ma 


{ When a filter-input capacitor larger than 40 uf is used, it may be necessary to use more plate-supply 
impedance than the minimum value shown to limit the peak plate current to the rated value. 


° Plate voltage should not be applied until the filament has reached normal operating temperature. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and rf power 
amplifier and oscillator. May be used with full 

203 A input up to 15 Mc and with reduced input up 
to 80 Mc. Requires Jumbo four-contact socket 
and may be mounted in vertical position only, 
base down. Maximum over-all length, 7-7/8 
inches; maximum diameter, 2-5/16 inches. Fila- 
ment volts (ac/dc), 10; amperes, 3.25. Direct 

interelectrode capacitances: grid to plate, 14 uyf; grid to filament, 5.7 uuf; plate to filament, 4.4 puf. 
Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR, Class C Telegraphy: de 
plate volts, 1250 max; de grid volts, -400 max; de plate milliamperes, 175 maz; de grid milliamperes, 
60 maz; plate input, 200 max watts; plate dissipation, 100 max watts. Plate shows no color when 
tube is operated at maximum CCS ratings. The 203A is a DISCONTINUED type listed for reference 
only. As a replacement, the 8005 is a similar type although not directly interchangeable. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator... May be used 

204 A with full input up to 3 Mc and with reduced in- 
put up to 30 Mc. Requires special end-mounting 
and may be mounted in yertical position with 
filament end up, or in horizontal position with 
plane of plate in vertical plane. Maximum over- 
all length, 1484 inches; maximum diameter, 

4-1/16 inches. Filament volts (ac/dc), 11; amperes, 3.85. Direct interelectrode capacitances: grid % 
plate, 15 uuf; grid to filament, 12.5 yuf; plate to filament, 2.3 uuf. Maximum CCS ratings as RF POWER 
AMPLIFIER AND OSCILLATOR, Class C Telegraphy: dc plate volts, 2500 maz; de grid volts, -500 
maz; dc plate milliamperes, 275 max; de grid milliamperes, 80 maz; rf grid amperes, 10 maz; plate input, 
690 max watts; plate dissipation, 250 max watts. Plate shows a barely perceptible red color when tube is 
operated at maximum CCS ratings. The 204A is a DISCONTINUED type listed for reference only. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 

21 1 with full input up to 15 Mc and with reduced in- 
put up to 80 Mc. Requires Jumbo four-contact 
socket and may be mounted in vertical position, 
base down, or in horizontal position with pins 1 
and 3 in vertical plane. OUTLINE 52, Outlines 
Section. Filament volts (ac/dc), 10; amperes, 
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3.25. Direct interelectrode capacitances: grid to plate, 14 yyf; grid to filament, 5.4 uf; plate to filament, 
4. 8 puf.Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR, Class C Teleg- 
raphy: de plate volts, 1250 max; de grid volts, —-400 max; de plate milliamperes, 175 max; de grid milli- 
amperes, 50 max; plate input, 220 max watts; plate dissipation, 100 maz watts. Plate shows a barely 
perceptible red color when tube is operated at maximum CCS ratings. The 211 isa DISCONTINUED 
type listed for reference only. 


HALF-WAVE VACUUM 
F(o NC RECTIFIER 


Thoriated-tungsten-filament type used in 
power supply of transmitting and industrial 21 7C 
equipment. Requires Jumbo four-contact socket 
and may be mounted in vertical position, base 
NC r down, or in horizontal position with pins 1 and 
3 in vertical plane. OUTLINE 53, Outlines Sec- 
tion. Filament volts (ac), 10; amperes, 3.25. 
Maximum ratings: peak inverse plate volts, 7500 max; peak plate amperes, 0.6 max; average plate 
amperes, 0.15 max. The 217C is a DISCONTINUED type listed for reference only. As a replacement, 
the 836 is a similar type although not directly interchangeable. 


HALF-WAVE MERCURY- 
F P VAPOR RECTIFIER 


Coated-filament type used in pow- 
er supply of transmitting and indus- 57 5A 


trial equipment. Maximum peak in- 
NC 4)p verse anode volts, 15000; maximum 
average anode amperes, 1.5. Requires 
Jumbo four-contact socket and may be operated in vertical position only, base down. 
OUTLINE 65, Outlines Section. 


FEIHAMEINTAVGO LEACH CAC) ciate 's is1-<iaile otis ellatelel esene el al 0st SevRete) temas Pisce evict iahete: ayietehane cae 5.0 volts 
HTP AMENE MCURREINT craton s soa tin 0 6 me so Gre 0 ae 8 gious a asd edt baleunte aie eee a 10.0 amperes 
PEAK TUBE VOLTAGE Drop (Approx.)............5. SAT AE RGSS SACO IE 10 volts 


° Filament voltage must be applied at least 30 seconds before application of anode voltage. 


HALF- WAVE RECTIFIER—In-Phase Operation 


Maximum Ratings: For supply frequency of 60 cps 
PEAKMINVERSE,ANODE, VOLTAGH). ...5- 0.00 cece see ee sees 10000 max 15000 max volts 
ANODE CURRENT: 
Ga Kee re eas cco ce is, meee herd (oirhy oxertarerar Ohteere tavona sy T max 6 max amperes 
PASO AO ee Mei et ica ons a esta eoueten tale eeetaadar eral as 1.75 max 1.5 max amperes 
Fault, for-duration of 0.1 second maximum.......... 100 maz 100 max amperes 
CONDENSED- MERCURY-TEMPERATURE RANGE.-.......... 20 to 60 20 to 50 Ae: 
HALF-WAVE RECTIFIER— Quadrature Operation 
Maximum Ratings: For supply frequency of 60 cps 
PRAKSINVEREE ANODE VOLTAGES « cic tink ctsisivs » aonb sleloleie 10000 max 15000 max volts 
ANODE CURRENT: 
IRCA ei creo eke intitle tee cele ate oe hes 10 max 10 max amperes 
UNCER OU ee EES Bigs och ORE OREO LTE RRC eC 2.5 max 2.5 maz amperes 
Fault, for duration of 0.1 second maximum.......... 100 max 100 max amperes 
CONDENSED-M ERCURY-TEMPERATURE RANGE.........-.. 20 to 60 20 to 50 °C 


OO Averaged over any interval of 20 seconds maximum. 


FULL-WAVE GAS AND 
MERCURY-VAPOR RECTIFIER 


Coated-filament type used in in- 
dustrial equipment. Maximum peak in- / 
verse anode volts, 900; average anode 604 7014 
amperes, 2.5. Requires Super-Jumbo 
four-contact socket and may be oper- 


ated in vertical position only, base 
down. OUTLINE 50, Outlines Section. 
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PiAMENT VOLTAGE? 5.7 3 comin. ee ee ee bee ee ee 2.5 volts 
PILAMENT GURRERE?-... 15 QR See Sees Sot ce Dee ee as oe ee ee 11.5 amperes 
Prax Tues. VonrAce Drop-fAmprox. )i2 sy Soc oe hats ere ae es am ee 10 volts 


° Filament voltage must be applied at least 15 seconds before application of anode voltage. 


FULL- WAVE RECTIFIER 
Maximum Ratings: 


PERAK INVERSE ANODE VOLTAGE: Site Oe oe oo ee oe oe ro et eee 900 max volts 
ANODE CURRENT: 
POR ee ote bee eee Smee ee RE oernc aarect nthe Be tand « eee er 10 max amperes 
AVGZSBEO —o:. 5 state hos eaten: BR) Geis ee AE ee ie ee a ere ere a rae ame ie 2.5 max amperes 
MO SRURE aca ee Fone alo cin in ee aan! OTST LSeCTE RAIS OE ell cial w: a ee Tat aa nen fa 150 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE...... cc ceccceccccnerscecers 0 to 90 4 


O Averaged over any interval of 5 seconds maximum. 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 


6] 5 / 701 8 Coated-filament type used in in- 


dustrial equipment. Maximum peak in- 
verse anode volts, 2000; average anode 
amperes, 2.5. Requires Small four-con- 
tact socket and may be operated in ver- 
tical position only, base down. OUT- 
LINE 41, Outlines Section. 


PVRAMPINE WOBTAGE oor ce 2 ere ae oe eee anche a eel eee aes 2.5 volts 
FILAMENT CGORBENT 5.250 lic. cos o Sete is oho ee Ry nee © ee eee ooo oe 7 amperes 
Prax Tusk ¥outaer DroetApprok:)s: . bs nic eee ee howe Sera aioe eee 12 volts 


© Filament voltage must be applied at least 20 seconds before application of anode voltage. 


HALF-WAVE RECTIFIER 
Maximum Ratings: 


Peak INVMRSE ANODE VOLTAGIS SF 0 cae cde soc eee a Ee 2000 max volts 
ANODE CURRENT: 
Peak... Sos 0t s Aon Spee & ‘ew ieee Betis we oe el tee 10 max amperes 
Average PSs. “Bee a oie: Saebe Ste tal tions Meee fens on eee 2.5 max amperes 
WA 5 a 5 Ea i cn bia ek bee weet erence tee SRL YEn Saal team Se oiial cee 250 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE. .......cc cc ccccccccccceces 35 to 80 i, © 


O Averaged over any interval of 5 seconds maximum. 


HALF-WAVE GAS AND 
MERCURY-VAPOR RECTIFIER 


635 / 7 019 Coated-filament type used in in- 
6 3 5L / 7020 dustrial equipment. Maximum peak 
inverse anode volts, 1000; average 

anode amperes, 6.4. Type 6385/7019 re- 

quires Super-Jumbo four-contact sock- 

et and may be operated in vertical position only, base down. Type 635L/7020 re- 
quires a special lug-type socket and may be operated in vertical position only, base 


down. Type 635/7019 OUTLINE 60, Outlines Section; type 6835/7020 OUTLINE 61, 
Outlines Section. 


FIDAMENT VOLTAGES >. o5 Goo OS ERI ON COD Otc OR Re Oe en eee eee ee 2.o volts 
FELAMENTGURR ENT ou i ogee ea oo es nde cute ctu i whined igs see eee 18 amperes 
Peak Types VeLTAcs senor (A pprax.) oo osc oa 5.0 classe + woe o os site Sree 9 volts 


° Filament voltage must be applied at least 60 seconds before application of anode voltage. 


HALF-WAVE RECTIFIER 
Maximum Ratings: 
PERAK INVERSE: ANODE VOLTAGE: 3 obs sone s 6 ieme Senn eh Vaio ne ~ 1000 max volts 


= Technical Data - 


ANODE CURRENT: 


LAOS oP SEMEN MTC PRE Ae Cet at el cs acl buslaaccccecee, ots Seer te ie aeons doe 77 max amperes 

ASU CTE ESO) event cre ete o: of tic MRR Te tote okt Geko Rae oar TE On: 6.4 max amperes 

LRVOT LI -o sinte. 3 alice Gil Sean, GCap bea aRe erat ep pve oR in IR SR INES iad ie Aa aie aera 770 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE. ..........0ccccccccsccccce 0 to 100 i 
O Averaged over any interval of 20 seconds maximum. 

f. ete HALF-WAVE MERCURY- 
(2) VAPOR RECTIFIER 
Coated-filament type used in pow- 
er supply of transmitting and indus- 673 


trial equipment. Maximum peak in- 
NC verse anode volts, 15000; maximum 
average anode amperes, 1.5. Requires 


) 


WC 


Super-Jumbo four-contact socket and may be operated in vertical position only, base 
down, OUTLINE 67, Outlines Section. The 673 is electrically identical with the 575A. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 


contact socket and may be operated in vertical 
position only, base up or down. Maximum over- 
all length, 6-3/8 inches; maximum diameter, 
2-11/16 inches. Filament volts (ac/de), 7.5; 
amperes, 3.1. Direct interelectrode capacitances: 


with full input up to 60 Mc. Requires Small four- 800 


grid to plate, 2.5 wuf; grid to filament, 2.8 upf; plate to filament, 2.8 zuf. Maximum CCS ratings as RE 
POWER AMPLIFIER AND OSCILLATOR: de plate volts, 1250 max; de grid volts, —400 max; dc 
plate milliamperes, 80 max; de grid milliamperes, 25 mex; plate input, 100 max watts; plate dissipation, 
35 maa watts. Pilate shows no color when tube is operated at maximum CCS ratings. The 800 is a DIS- 
CONTINUED type listed for reference only. As 2 replacement, the 812A is a similar type although 


not directly interchangeable. 
POWER TRIODE 


used as af power amplifier and modu- 
lator and asrf power amplifier and os- 
cillator. May be used with full input 
up to 60 Me and with reduced input 


Thoriated-tungsten-filament type 
801A 


up to 120 Me. Class C Telegraphy maximum plate dissipation, CCS 20 watts. Re- 
quires Small four-contact socket and may be operated in vertical position with base 
down, or in horizontal position with pins 1 and 4 in vertical plane. OUTLINE 32, 


Outlines Section. Plate shows no color at maximum CCS ratings. 


PIPAMPNT VOLTAGE (AC/DC)ic sm oi spteecien 6 ote © sielubeielefelere « ee ee 7.5 
MALT EC AAP RINITRA UDI ES Tues) s onca sre ere eta clea S csavtove overe..oisuehaceleeiavcie,ou.e,4haislinueatteteheracer ane 1.25 
AMPLIFICATION MCACTOR cc acs cd ue erettene esis es e'sed Met ereni er eicte aac ra chererure tater 8 
Direct INTERELECTRODE CAPACITANCES: 
GrTIG ECO UDI BUC a oko rete ah ete Meoiahs, MetemsMatovetea areca scales: than elele ia elele sie cleats 6 
Meer SCALE OUT URIITETN Cie yh cy oo sie ah eae reat rsh aah oc ohece Suoitore seca Mieieas 4.5 
Jelkeqeresivay sob R Maa Yel cece Sia meatee esa ewe oso ent oo Ci TOR OREN ORO NIP cy as EN 1.5 


AF POWER AMPLIFIER AND MODULATOR—Class B 
Maximum CCS Ratings: 


DGAPTATH VOL TAGE aiedecc. co cancc othe ietetaeiare © sn c/emieraallervacne alple lela pisituetirreta a 600 max 
MAXIMUM-SIGNAL DO PLATE CURRENTS. .3: J... 0. oo le sable ew elniedl tos ecle sn 70 max 
MAXIMUM: SIGNALLELA TH (ENP UT Me sale avis ei ciencs oh snerets lar ahorerevereclenmras setettetaloe 42 max 
Leg yy nol LES Este} bY RI Bir" fuk gee Rn aN EN CORR OE eR tars 7S Ai yak en eae 20 max 


*® Averaged over any audio-frequency of sine-wave form. 
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volts 
amperes 


pul 
pul 
pul 


volts 
ma 
watts 
watts 


— RCA Transmitting Tubes 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER— Class C FM Telephony 


Maximum CCS Ratings: 


DC PLATE VOETAGE. 2.6 0:d 2 os ss onde Oe ee we ee Oe ge rane eee eee 600 max __—-vollts 
DG: GRID MObTAGE 6165s aoe es CE Gain osm Bee ote cet rome Sota —200 max volts 
DG PHATE CURRENT 5 bi Sucre Aer ORR ele ee Bree inane Sn Ate ee ae 70 max ma 
DG GRID CERERENT.. 52/05 260 nu cee be ee as * Cees cateele aoe eae ee 15 maz ma 
PLATE INPUT. oo Ssiiw © nica cd 8 eae we ee Oe re ec Se ae Bae ot ee Be ne 42 max watts 


PLATE DISSIPATION. ...65 05 soca oo ROR D Oe Uhulde cen an te cade pier eraale 20 max watts 


POWER PENTODE 


Heater-cathode type used as af 

802 power amplifier and modulator and as 

rf power amplifier and oscillator. May 

be used with full input up to 30 Me. 

For Class C Telegraphy operation at 55 

Me, plate voltage and plate input should be reduced to 77 per cent of maximum rat- 

ings; at 160 Me, to 55 per cent. Class C Telegraphy maximum plate dissipation, CCS 

10 watts, ICAS 13 watts. Requires Medium seven-contact socket and may be oper- 

ated in any position. OUTLINE 34, Outlines Section. Plate shows no color when the 
tube is operated at maximum CCS or ICAS ratings. 


HATER VOLTAGE (AC/DC) 005 ou 6 Se Rabie steed cee ee hes sia 6.3 volts 
Hits CORRENT: soe) Lanite cde ees eee ole oie Bade oni Bhar) 0.9 ampere 
TRANSCONDUCTANCE (For plate current of 20 milliamperes)............... 2250 umhos 
D1REcCT INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (With external shielding). ....................2..: 0.15 max - puf 
Grid No.1 to cathode, grid No.3, grid No.2, internal shield, and heater. . 11 ppt 
Plate to cathode, grid No.3, grid. No.2, internal shield, and heater ..... 6.8 frata 


AF POWER AMPLIFIER AND MODULATOR—Class A 


Maximum Ratings: CCS ICAS 
1G) PEAGE VOLTAGE 2) fe yO ae ee ae nicl «i tte eta 500 max 600 max volts 
DC: Grip-NO:2 VOLTAGE. ...= . .3.-. te bee oe een 250 max 250 max volts 
PRATER GATR UE te cobs ects accent 3 ete es ale ie cca leer 15 max 18 max watts 
GRID-NG.2 INPUT .: <2. : pele ee ere Be 3 max 3 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode........ 100 max 100 max volts 
Heater positive with respect to cathode..... LE 100 max 100 max volts 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No.1-Circuit Resistance: 
Hor AXed-bisis GPEractOus =: 2 saw eae, tera a marie. Mistletoe) slpeie apie «bts elee aes ar 0.01 max megohm 
For cathode-bias operation. on 92. sly SV haw 2c Whe Shenteele een een aioe 0.5 max megohm 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER— Class C FM Telephony 

Maximum Ratings: CCS ICAS 
DC PEATE VOLTACEY SR eee ee Se res ae 500 max 600 max volts 
DC GRID-N6.3: VOLTAGE. 264. Sintec 200 max 200 max volts 
BDC GRID-NO:2 VOGTAGE..« 6.44.5 Ante ohh oboe cls 250 max 250 max volts 
DC -GRID-NO.1 WOE DAGH 1.66 ict eat telatate alitaleraletalatethores —200 max —200 max volts 
PE IPRA CORRE oie. SS petra een ae ends ies 60 max 60 max ma 
DG-GRID-No: EF CURRENT 20 Ghia neh Peete wee 7.5 maz 7.5 max ma 
PEATE ANP UT oe onl oe ho ie Bn oe ee bee hie s 25 max 33 max watts 
SII SD EME 2) So kc cs acces e SONS a te chal iste eee hae 2 max 2 max watts 
GID IN OF ENP OR. os. alae e aimitl ad pla a nak aiehare @ 6 max 6 max watts 
PLATE. DRREPATION © os occy os Ra seas Soe ee 10 max 13 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode........ 100 max 100 max volts 

Heater positive with respect to cathode......... 100 max 100 max volts 


Technical Data 


POWER PENTODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 20 Me and with reduced 
input up to 60 Me. Class C Telegraphy maxi- 
mum plate dissipation, CCS 125 watts. Requires 803 
Giant five-contact socket and may be operated 
in vertical position with base up or down, or in 
horizontal position with pins 2 and 5in horizon- 
tal plane. OUTLINE 59, Outlines Section. Plate 
shows a barely perceptible red color when tube is operated at maximum CCS ratings. The 803 is used 
principally for renewal purposes. 


DLEAMEN EVOL TAGHECAG/ DC) cxcuscalane suaayttie = oie mimpeiseheais abate seers IIS Scoveuer spe re 10 volts 
A TEDIV NV TDI ONT Co OP eT ga OLN ig IRS De is PO RR SE pel ery ry hn an 5 amperes 
TRANSCONDUCTANCE (For plate current of 62.5 milliamperes)............. 4000 pmhos 
DmeEcT INTERELECTRODE CAPACITANCES: 

Grid No.1 to.plate (With external shielding)...................00 eee 0.15 max pul 

Griduvocl so miament, prid No.3, and grid NGO:2.. 2... 0. sce wee cus aby ¢ put 

PIALeRUO MIO MeNC era NOs, And GTIG NO.S. os eee e sss eee es cece pace 29 pt 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 

Maximum CCS Ratings: RF POWER AMPLIFIER—Class C FM Telephony 
ES Ge PAT Pima VLO IAG Bibra tradia foros aah a” A otecWoallce ci ca nle sages ian edelale aye BnSiekns oor letens 2000 maa volts 
DGEGRID=NOrse VOUT ACH ad 27 ae ce ted eee aavenehe statis ie hanes oe ined, » 500 max volts 
1) CAG RID = NOSAmVIOLLA GE ent sad cca testhacoke Tiere oe & felsah oud B lvokdy eave Cen calieige: ay os ena; 2 600 max volts 
DGG eee NOTA GE cs «lj sic riae otter hovel ob ere nee ee SBGS BIS ewes oreo eo wee —500 max volts 
HS) OLIO A BIg CiEE UBT NG Tie tec sav os yiiormtavavereper shay sada bor Pul ensactie: spel apavesscas iver qeeroveneseaes uct 175 max ma 
HOG TG RUD NOs CURR PIN Teg u! sia ie sceau ares bxetle) or erievep ove; avislal oi brievtec arias ane rcl hieteha atone eatetets 50 max ma 
ES TRACI WN ie CLE Meee fers a han op seid oy oh ex-aerey eee Sho, Bi aH'm lov'ev'ok sn wile bieuSl obterleig) «lee wie eet eter pietets 350 max watts 
GHETTO}! J USTELOITY 5 ceaneaticr oO CRO IR RTC ARI LEE TORRE PECs eat REP ME na ae 10 max watts 
CREDA Ones BUNSERR IL Meee Sat Season, Co ctee. 0 'e: 5 LHREQUAS ehah olla ssioes Si avebet? ans Bara Menem torte 30 max watts 
PAPE MOIS REAL O Niatenewen i 6 She Gy Siere clelg ate aru lo-snerais. eis Soe RE w Suetah eicade awake wale teres 125 max watts 


POWER PENTODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 15 Me and with reduced 
input up to 80 Me. Class C Telegraphy maxi- 
mum plate dissipation, CCS 40 watts, ICAS 50 804 
watts. Requires Small five-contact socket and 
may be operated in vertical position with base 
down, or in horizontal position with pins 2 and 
4in vertical plane. OUTLINE 51, Outlines Section. 
Plate shows no color when tube is operated at maximum CCS or ICAS ratings. The 804 is used principally 
for renewal purposes. 


EYHAMPENERVGOUTAGE CACADG) . ce ccc. claitt Grate Bas ceicees ave s claro else cus eae 5 auele 7.5 volts 
RP IVAMEN DAGURREGNT S07-b eo, Chie es. os Lenpn Ree Pas We ce EA Shs Ale S,5 Shs o ons 3.0 amperes 
TRANSCONDUCTANCE (For plate current of 32 milliamperes) .............. 3250 pmhos 
DrgEcT INTERELECTRODE CAPACITANCES: 

Grid No.1 to plate (With external shielding): ..06.4../.0...50000.08%. 0.03 max puek 

Grid!) Nosietomlament, grid’ No.3, and gridiNo-2. fri. ca ae ecaels stereos « - 13 put 

Plate tomlament aera: No-dsandserid gNOe ae hess ceieid eli oie es & « 14 ppt 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS @& ICAS 
PAE TATWRVOLDAGCE ook fon ieee ae eee eee eros 1250 maa 1500 max volts 
DC GRINGO ViOUTAGE fee ert are ita cactatete ec cy hekere 200 max 200 max volts 
PCHRTIDONOeaVOLTAGE e. Wat. so inc cto er lacie rats» ok sens 300 max 300 max volts 
Deen Ue VOULAGH os fos eh a ce ee ten oe lens —3800 max —300 max volts 
PPP UA THAGASRRTIN Tres fon cera oe re are eras eke atom ons 95 max 100 max ma 
DOA RIDANOMIECURRENT: 2. Su Stee keine een wee eles 15 max 15 max ma 
PIA TUNE UT eae eee cere tee i tee che ere eek UTS WIS ae 120 max 150 max watts 
TSRED=INOSOUNEU Lome econ eae eee aie Sen eral 5 max 5 max watts 
GRID-NOPeCUNE Uler cea nits Ce Cee ko oe re Seton eee 15 max 15 max watts 
PLATE ISSTIE ATION oa, are ciatarae chore es are there one eaie ee 40 max 50 max watts 


RCA Transmitting Tubes 


POWER TRIODE 


Thoriated-tungsten-filament type 

805 used as af power amplifier and modu- 

later and as rf power amplifier and 

oscillator. May be used with full input 

up to 30 Me. For Class C Telegraphy 

operation at 45 Me, plate voltage and plate input should be reduced to 82 per cent 

of maximum ratings; at 80 Me, to 55 per cent. Class C Telegraphy maximum CCS 

plate dissipation, 125 watts. Requires Jumbo four-contact socket and may be oper- 

ated in vertical position with base down, or in horizontal position with pins 1 and 3 

in vertical plane. OUTLINE 53, Outlines Section. Plate shows no color when tube is 
operated at maximum CCS ratings. 


StL AMENT-VOLTAGE (AC/DO}L I SY aoa ae cs hak Vale tee ree alee 10 volts 
BEL A MENT CATRRSANE 65 ooo 5 wc, alas win tae Son Mane Siva ake ie cate aI ae 3.25 amperes 

DIRECT INTERELECTRODE CAPACITANCES: 
Grid to Bla ctecnsicatee -< amed ieceee Pee ose hhh vObe ene Oe 6.0 ppt 
Grid to lament = oo. Aas bs See es hie ag a be Ce ee (5 pf 
9.0 upf 


AF POWER AMPLIFIER AND MODULATOR—Class B 
Maximum CCS Ratings: 


E> PLAT eRe RAGES... ok a partes ORE ee ees Bee eee 1500 max volts 
Maxinmum-Geenag, DG. PLATO CURRENT oo oisiscclakeccudioinis oudoih we nanuseieew ew oe wd 210 max ma 
MASUD © LATE ENP oo do ilic Wace etch np cowe ee se onion 315 max watts 
Pare Deanne, 6 opis. cea eee eee el eee el cae 125 max watts 


® Averaged over any audio-frequency cycle of sine-wave form, 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 


PCa EMPINET OL TAGES Oko n ac pte ns cline Sac tei os ete ee ee Ee inc oe 1500 maz volts 
EGE PAGE 25. 58502 ck oar os noe cane, Che aaa ee eee eae cons mae —500 max volts 
DC PLATS OGRBRENT ocx 5 ckonert tsa Rio cea eine 2 hs orev aie panied chee ee eee ate oe 210 max ma 
DC GRIDIGURRENT Wisse iis Get ea Bw oe ik eae, ease Re tn Ore aE eee 70 max ma 
PATE: ENPUT ial cidigteiip pawn eic ee ee ecw nik a Aiba, 5 ino RARE I 315 max watts 
PLATE DISSIPATION) Ge ie Aes pa ae Soh e ees REA Ce Se te se 125 max watts 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 

806 with full input up to 30 Mec and with reduced in- 
put up to 100 Me. Requires Jumbo four-contact 
socket and may be operated in vertical position 
only, base down. Maximum over-all length, 10 
inches; maximum diameter, 3-13/16 inches. Fil- 
ament volts (ac/de), 5; amperes, 9.5. Direct in- 

terelectrode capacitances: grid to plate, 4 wyf; grid to filament, 5.6 uyf; plate to filament, 0.4 uf. Maxi- 
mumCCSratingsasAF POWERAMPLIFIERAND MODULATOR: deplate volts,3000 max (ICAS, 3300 
max); maximum-signal de plate milliamperes, 200 max (ICAS, 250 max); maximum-signal plate input, 
500 maz watts (ICAS, 825 max watts); plate dissipation, 150 maz watts (ICAS, 225 max watts). Maxi- 
mum CCS ratingsas RF POWER AMPLIFIER AND OSCILLATOR: de plate volts, 3000 max (ICAS 
3200 max); de grid volts, -1000 max; de plate milliamperes, 200 maz (ICAS, 305 max); de grid milliam- 
peres, 50 max; plate input, 600 max watts (ICAS, 1000 maz watts); plate dissipation, 150 max watts 
(ICAS, 225 max watts). Plate shows cherry-red color when tube is operated at maximum CCS ratings, 
and orange-red color at maximum ICAS ratings. The 806 is a DISCONTINUED type listed for refer- 
ence only. As a replacement, the 8000 is a similar type although not directly interchangeable. 
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Technical Data — 


BEAM POWER TUBE 


Heater-cathode type used as af 
power amplifier and modulator and as 807 
rf power amplifier and oscillator. May 
be used with full input up to 60 Me. 
For Class C Telegraphy operation at 
80 Me plate voltage and plate input should be reduced to 80 per cent of maximum 
ratings; at 125 Me, to 55 per cent. Class C Telegraphy maximum plate dissipation, 
CCS 25 watts, ICAS 30 watts. Requires Small five-contact socket and may be 
operated in any position. OUTLINE 34, Outlines Section, except has no bayonet pin. 
Plate shows no color when tube is operated at maximum CCS or ICAS ratings. 


EIMATEREVOLEAGE (VAC/DC) on tre crrsels scien es eaten athe etic et ae adel ate ee 6.3 + 0.6 volts 
LEO A TYGREC EIEIO NUD recy cee emi driits tis, eee occuchon sels Coat Nee Soe Seate ae Stra eat Oreseee Rae 0.9 ’ ampere 
LRANSCONDUCTANCHE CADDIOK:) 0% sritoiy «oss a lretalersl o tress «tsue secs ePetere alee wis 6000 emhos 
Miu-DACTORAGTIGMNO ce to Gridg Naser. a. nce cosh hae tea che ete arene 8 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (With external shielding). ..........0...0ecceees 0.2 max pee 
Grid No.1 to cathode, grid No.3, grid No.2, and heater............. 12 put 
Plate to cathode, grid No.3, grid No.2, and heater...........-..+-> 16 pul 


* Plate and grid-No.2 volts, 250; grid-No.1 volts, -14. 
** Plate and grid-No.2 volts, 250; grid-No.1 volts, —20. 


AF POWER AMPLIFIER AND MODULATOR—Class AB2 


Maximum Ratings: CCS ICAS 
CEB UATMEMOM PAGE eetwssendicis setter ins Wie sm) «lousie.steisus) oleae» 600 max 750 max volts 
DESGRID-NOreeVOLTAGE . a1. dias selec as ccs e cies Soee he as 300 max 300 maz volts 
MAXIMUM-SIGNAL DC PLATE CURRENT™.............255 120 max 120 maz ma 
MAXIMUM-SIGNAGEDATH! INPUT™ 25). 55 ew cose ose e tenses 60 max 90 maz watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUTH. 2... eee eee eee 3.5 max 3.5 max watts 
PLATE DISSIPATION®. he arch EMCI ene acT RO RCE 25 max 30 max watts 
PEAK HEATER- CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 135 max 135 max volts 

Heater positive with respect to cathode.............. 135 max 135 maz volts 
Typical Operation (Values are for 2 tubes): CCS ICAS 
DGAPIAtCRViOltagernt.. ..0. ccc tcc ca 6 eb eee ESS 400 500 600 750 volts 
CNG rida Otc mVOlUAREL.. + Btn © ae Eielacs, «5 oe cus arenes 300 300 300 300 volts 
DC Grid-No.1 Voltage ..... Sources? —28 -30 —82 —35 volts 
Peak AF Grid-No.1-to-No.1 Voltage. . Sot erated wisuaneniiers 80 86 80 96 volts 
Wero-oienaleD tw, Plate Current 99. 2 +. da le:salcheeses tem ae ics 60 48 30 ma 
Maximum-Signal DC Plate Current............... 240 240 200 240 ma 
Zero-Signal-DC Grid-No.2 Current.............0+. fe 0.9 One 0.5 ma 
Maximum-Signal DC Grid-No.2 Current........... 20 20 18 20 ma 
Effective Load Resistance (Plate to plate)......... 3700 4600 6900 7300 ohms 
Maximum-Signal Driving Power (Approx.)......... 0.2 0.2 0.1 aray © watt 
Maximum-Signal Power Output (Approx.)* ....... 55 75 8G 120 watts 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No.1-Circuit Resistance 
Borixed-Dids Operation sca sha hae eo eaieale pees Datei auth aia, deans etter a 30000 max ohms 
Horceat nod coblag. OPCTaAtlOn. wercesces tte rsAie ele dt eichae haus eho bolsuthouwn cen slows Not recommended 


™ Averaged over any audio-frequency cycle of sine-wave form. 

{ Preferably obtained from a separate source, or from the plate-voltage supply with a voltage divider. 
“ With zero-impedance driver and perfect regulation, plate-circuit distortion does not exceed 2 per cent. 
In practice, regulation of plate voltage, grid-No.2 voltage, and grid-No.1 voltage shoud not be greater 
than 5 per cent, 5 per cent, and 3 per cent, respectively. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: CCS ICAS 

3 Cr PAT RVG PAGED hc iter cic tis aterelaree ater hears Panel shoes tee alates 475 max 600 max volts 
DP CuGRIDSIN OFS BV OL TAGE 0 3.. ciate oua etc dvo. d lave tational ciaucienelaaiavens 300 max 300 max volts 
IDCHGRID=- NOS, VOLTAGE) cr oo itety eke ars sen tte eve bade —200 max —200 max volts 
PD CEPLATHM CURRIN T.: aes on Seni ie Decne anda ee eas 83 max 100 maz ma 
DCHGRTD=N Onl? CURRENG, aces sioetieicic oi & ahold kode clone wala Mabe s 5 max 5 max ma 
IPA TRIN Tek ee cc secre cle Ce eee SPR oe Motes Ela da wales 40 max 60 max watts 


RCA Transmitting Tubes. ——————————————— 


Gripe NG. 2-INPUT =) 5c: c 4, c ee ae ais Boke eee 2.5 maz 2.5 max watts 
PLATE DISSIPATION... :.....--04 BS. Sse ele oo aoe 16.5 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 135 max 135 max volts 
Heater positive with respect to cathode.............. 135 max 135 max volts 
Typical Operation: ccs ICAS 
DC: Plate Voltage sa co Fe Ss ca ee see oii oe 325 400 AT5 600 volts 
DC. Grid-NoZ Voltage $.. 20. Siew see eee eeee 250 250 250 300 volts 
Fron series: resistor Of. ). 5. sid. ceed ae, a os 12500 25000 28000 37500 ohms 
DC: Grid-Noas® Veliaveds. icc tic Se iwc oboe tii -75 -75 —85 —85 volts 
From’ grid-N6-4-resistor Of... a aee nes can's 21400 21400 21200 21200 ohms 
Peak RF Grid-No.1 Voltage. ... 0.0.0. ccc cee ece 95 95 108 107 volts 
DE Piste: Curse A405 srs seblbu oeee eso 80 80 83 100 ma 
DC. Grd-No.2 Garrent 5) 5. sik te easeees sae 6 6 8 8 ma 
DC Grid-No.1 Current (Approx.)........,...00% 3.5 = 4 4 ma 
Drang Power (A ppese.) ooo aie. vis in so’ enn 0.3 0.3 0.4 0.4 watt 
Ramer Gritotit: (A Beek.) nv ctcatirs aisce o'e)k ate arena 17 22 28 44 watts 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid=No6.1-Cireurt: Resistenee ® 6,250.4. 20E ds cuca Se icex,. o OSG See eee 30000 max ohms 
@ Obtained preferably from separate source modulated along with the plate supply, or from the 
modulated plate supply through series resistor of value shown. 

4 Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 
either fixed supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
ER is OD oMn Ee Ok nae AE Be eden ea oe ete ee 600 max 750 max volts 
DC. GRD-NGaVY OL TAGE oe SOD eb in SBR AS ee ek als 300 max 300 max volts 
DC Guw-Nes Veurace: «5 FS Ses hss in ae aes ee —200 max —200 max volts 
DG PLATE CERRENT Soc ces. VO ws Ban ee 100 maz 100 max ma 
DC GRID-NGW@ CURRENT... C8 i.e. oh Dee ewe eal 5 max 5 max ma 
PEATE ERE Re ons hs eae rite 5 Sie eed aha emirate Cecelia ee 60 max 75 max watts 
GRID-NO- 2 as ie occ Be ee Owls 6 ace ae aaa 3.5 max 3.5 max watts 
Petts DiSsiPe One. oo. Ba ee he ea oleate 25 max 30 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 135 max 135 max volts 

Heater positive with respect to cathode.............. 135 max 135 maz volts 


AVERAGE PLATE CHARACTERISTICS 


TYPE 807 
E¢=6.3 VOLTS 
GRID-N22 VOLTS=250 


PLATE® MILLIAMPERES 


= 

| me 
FaSee Pee 
=e 


Fa, GE SEES 
—— 


et 200 400 800 1000 
OOLATE VOLTS o2cm 4e76T3 
Typical Operation: ccs ICAS 
IC: Plate Vigitaren es. os Sod Bir ee Re 400 500 600 750 ~=volts 
DCiGrid=Ne: 2 Voltage”. ..c ca cistiaw he Peak eee ee 250 250 250 _ 250 volts 
From series resistor of...... sds atl pe eAlara ae aeons 19000 31000 44000 62000 ohms 


Technical Data 


DG Grid-Noil Voltage @ . 6ee 04 Miinab ost eave des ~—45 -A45 -45 -45 volts 
ELON Tia Oe EeTOSISCOL OL som prone Mi weiee we baie gare 11200 11200 11200 11200 ohms 
From CaShacge TESISLOY OL sts viscim < acs «sie as a0 99's wun 400 400 400 400 ohms 

Peak RE Grid-Noadl’ Voltage 0 oie ok ce cen es 65 65 65 65 volts 

De wMiete Current (ace si8 ie. SOOT cade et 100 100 100 100 ma 

WCHGiOe Ne RGUETCN Gaikte) sinc oko Se coke scree be i 8 8 8 8 ma 

DC Grid-No.1 Current (Approx.)......cec.essen 0» 4 4 4 4 ma 

PUTTIN PEL OWCEMUADPTOX.) cod). 2 scl a otele averse Ge vel 0.3 0.3 0.3 0.3 watt 

Power OurpuGtek DPIOX.) 04's oci's.e bos Sa.8 o/s Shere ecace és 25 32 40 54 watts 

Maximum Circuit Values (CCS or ICAS conditions): 

Grids Od = GinelmGREVeSIStATIGE ©. = 5 Lene she atosale tel Wt Ole oe eral aiaaoios Misloueie 30000 max ohms 


® Obtained preferably from a separate source, from plate-voltage supply with a voltage divider, or 
through series resistor of value shown. Grid-No.2 voltage must not exceed 400 volts under key-up 
conditions. 

e Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


TYPICAL CHARACTERISTICS AVERAGE CHARACTERISTICS 


TYPE B07 este Shard 
& 


feshd ab ab tds | abd Ghd 


tree 807 bey Das 
E¢=6.3 VOLTS 
GRID-N22 VOLTS=250 


E¢=6.3 VOLTS 
GRID-N22 VOLTS= 250 Reed 


Meg DORE S.: Obes tie es 
Sete, fg Bb a 
z |_1 6 eel y WEI aS 
a OK 2°11 
nl alll 
ata et 
Pande = soll 
s(t eal | 
21H ° H} 
petal ato 
USER eee 
fc ED A 
° 100 200 300 400 ie) {90 200 300 400 
os VO 5beS-6244T3 ine o2c3-6247T3 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 30 Mc and with reduced 
input up to 130 Mc. Requires Small four-con- 808 
tact socket and may be operated in vertical 
position only, base down. Maximum over-all 
length, 6-1/16 inches; maximum diameter, 
2-3/16 inches. Filament volts (ac/dc), 7.5; am- 
peres, 4. Direct interelectrode capacitances: 
grid to plate, 2.8 uuf; grid to filament, 5.3 uuf; plate to filament, 0.25 wuf. Maximum CCS ratings as RF 
POWER AMPLIFIER AND OSCILLATOR, Class C Telegraphy: de plate volts, 1500 max; de grid 
volts, —400 maz; de plate milliamperes, 150 max; de grid milliamperes, 35 maz; plate input, 200 max 
watts; plate dissipation, 50 max watts. Plate shows cherry-red color when tube is operated at maximum 
CCS ratings. The 808 is a DISCONTINUED type listed for reference only. As a replacement, the 
812A is a similar type although not directly interchangeable. 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as rf power amplifier and oscilla- 809 
tor. May be used with full input up to 
60 Me and with reduced input up to 
120 Me. Class C Telegraphy maximum 
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=—= RCA Transmitting Tubes 


plate dissipation, CCS 25 watts, ICAS 30 watts. Requires Small four-contact socket 
and may be operated in vertical position with base down, or in horizontal position 
with pins 1 and 4 in vertical plane. OUTLINE 44, Outlines Section. Plate shows no 
color when tube is operated at maximum CCS ratings, and shows a barely percepti- 
ble red color at maximum ICAS ratings. 


BICAMENT “VW OLTAGIS FAC) DC) pete tee cha a orckera olnsa’ al o'Sisscighe a ars ai siste e cvkus taka aera 6.3 volts 
BP TEANIGNT GURRIONT = Ole an eth Pe oi rane e sicis marcia eae Usle tia e aa.ecs Ss eee 2.5 amperes 
AMPLIFICATION FACTOR . 2 20 Baoan fee ac ote CORRS ctle na ee Sais ao ot scene 55 
DIREcT INTERELECTRODE CAPACITANCES: 
R571 £0 PERE ee ae CASH Dee abla Se Seo tbe oe eee ans wre oeiale, ee eae ES 6.7 ppt 
Grid’to- Biament ere ees Ma Re an SRR Ss Sis MSI ee Bod, ppl 
Pintaite: Hilamen Goh 35 scseiena a ole wa aes palate Se ob ice sarehls ae areas Bikietee tee 0.9 upf 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum Ratings: CCS ICAS 
TIS ENT EAE see oie Oates aki Ss era's os CIS ee 750 max 1000 max volts 
TG Gee VBEPAGE. so ob lnk Saris Bree See DORE Menus Se —200 max —200 max volts 
DC BE ACHOBBIIONE, o6 consid asncenav tee & awe we legal aici 100 maz 100 max ma 
DC Gaim CURRENT: « .). Us cpw octidee Seimwue eee ae ees 35 max 35 max ma 
b Sd ew ye BSF ey a i eg eg ee Oe ee errr y= eee oe es 75 max 100 maz watts 
PATH ADISHEATION 7 o2s ao So cies cae Sree bie we elessis wea eee bien 25 max 30 max watts 
POWER TRIODE r 
Thoriated-tungsten-filament type 
810 used as af power amplifier and modu- G 
lator and as rf power amplifier and os- 


cillator. May be used with full input 

up to 30 Me and with reduced input 
up to 100 Me. Class C Telegraphy maximum plate dissipation, CCS 125 watts, 
ICAS 175 watts. Requires Jumbo four-contact socket and may be operated in ver- 
tical position with base down, or in horizontal position with pins 1 and 2 in vertical 
plane. OUTLINE 55, Outlines Section. Plate shows a barely perceptible red color when 
tube is operated at maximum CCS ratings, and shows a cherry-red color at maxi- 
mum ICAS ratings. 


NC 


PILAMENT VOLTAGE TACLDC) 55°55 i Bearn doe Aes oe kl ode ee eee 10 volts 
PIEAMENT CURRENTS 2.5. cee ote bass ope sheus baat pita se siedenire:iaetaaeaemen ee ee 4.5 amperes 
AMPLIFIOATION PACTOR .c0050 Jon Foe Oe See esa 6 OED eee ee ee 36 


DirEcT INTERELECTRODE CAPACITANCES: 


GREG AND CO sear 5 Sco ets Re raw as ol ete says vce hain epee We eee ee 4.8 pf 

GPid' £6 Blamen Coase orn os ee REE wre ae eon coat ea ne cee 8.7 put 

Platecto fiiimeat, 3.4.5 cea chee ee Peas Bet Orton oe ce a Eee 12 pu 

AF POWER AMPLIFIER AND MODULATOR—Class B 
Maximum Ratings: CCS ICAS 
DC PLATE VOUTAGE 2. oases hoteles Se eee kee 2500 max 2750 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®................ 250 max 250 max ma 
MAXIMIM-SIGNAL. PLATE-INPURS | xg eeee el oe ee eee 425 max 510 max watts 
PLATE DISSIPATION™: | grits anes e ides is Ie ee 125 maz 175 max watts 
™ Averaged over any audio-frequency cycle of sine-wave form, 
PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 

Maximum Ratings: ccs ICAS 
DG: PEATE VOLTAGE. ¢ .. 00 Ge eee ee eee 1600 max 2000 max volts 
DC:GRD. VOLTAGE. . oc: lawehooee eee a ed eee ee —500 max —500 max volts 
DC PLATERCGRBENT «5-2. ad) <. carat aie pe ee ee 210 max 250 max ma 
DC'GRID GuURRENI eek OL eee oe A Oe Lee 70 max 75 max ma 
PEA TH INP Ue ote ee ers dia e eine BEDS o SR OE Oe oe eens 335 max 500 maz watts 
PLATE DIESIPATION A Ob 5 cet eee hones SR eee eee 85 max 125 maz watts 


ae mm eCnmied) Diie se 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
‘ and 


RF POWER AMPLIFIER—Class C FM Telephony 


Maximum Ratings: ccs ICAS 
DC PLATE VOLTAGE..... ESE ae ani ciecaN mew OR eo oka 2000 max ~ 2500 max 
TOE GR TIS GE DARED Sse C5 AMY weeks 0. oi av lancdoenc renin By oes Fee —500 max —500 max 
IBGE or a Wo OUI TE ont dl eeiwe yh ge em in cia ape Saks utr laps aera ta 250 max 300 max 
MAMAS SENN CS CTRUIOMAIEN SS enw AI, ca ele emclesUnomeuabanens ciivemssovsase cts 70 max 75 max 
SER Ete USP Ee ee eg nt Soo 500 max 750 max 
EPPA ORME ECL DAIE FOP eo ok alc Sin, Le wt ERG with Sack eate 125 max 175 max 


up to 100 Me. Class C Telegraphy maximum plate dissipation, 


POWER TRIODE 
Thoriated-tungsten-filament type 


lator and as rf power amplifier and os- 
cillator. May be used with full input 
up to 30 Me and with reduced input 


ICAS 65 watts. 


RAMEN EMV CPLA GTIE(A CDC). sat olil at a ven ottersaeiore orale" oar ole wobec o'slele bislare ote. 2 6. 
PRE ANTI TH CHU SED EPO RTD ah Cal ayhieneScaieel patie de lots SoA Paths oon Whardlaie ala Gal évlekeie ei bls. ate as 


DIRECT INTERELECTRODE CAPACITANCES: 


Grid to plate 


Salles oe 8 « © a ee pesee lee a Mie ee 6) us 2 06 & 6% (oo 6 Bo) o sn 00 we se 88 CV 6 6-6 8 ao 


5. 
RS TEEC OHIO LURE bie Sinton: Lies oeete A. tet. Gietars a qh analle aelernale ne escalate 5, 
Paes Geo CHITRA TEIOTY traps Wed eae S aici eh shat e eile. a; Asi obuel mh ove ere ia a.ebicua, spells: nrsonewe atere' ater 0 


* Grid volts,-1; plate milliamperes, 20. 


Maximum Ratings: CCS ICAS 
DG BR GATE. ViOUUAGEE deer. scescnacs od.  eighaceta esto jaye 1250 max . 1500 max 
MAXIMUM-SIGNAL DC PLATE CURRENT®.... 175 maz 175 max 
MAXIMUM-SIGNAL PLATE INPUT®........... 165 maz 235 max 
Brat DISSIPATION oot cect a bese eset ee 45 max 65 max 
Typical Operation (Values are for 2 tubes): 

DC IPleteW Olesya h ik wwieleSidin 0 cistiale nen sWie 750 1250 1000 1250 #1500 
LIC BIRVOMGA POT. ci. 5 ais Gee deen n seed wees 0 0 0 0 -4.5 
Peak AF Grid-to-Grid Voltage............ Loi 4A S 185 175 170 
Zero-Signal DC Plate Current............ 32 50 44 54 32 
Maximum-Signal DC Plate Current....... 350 260 350 350 313 
Effective Load Resistance (Plate to plate). . 5100 12400 7400 9200 12400 
Maximum-Signal Driving Power (Approx.) . 9.7 ._ 3.8 7.5 6 4.4 
Maximum-Signal Power Output (Approx.).. 178 285 248 310 340 


* Averaged over 


AF POWER AMPLIFIER AND MODULATOR—Class 8 


any audio-frequency cycle of sine-wave form. 


+ For ac filament supply. 


LINEAR RF POWER AMPILFIER—Class AB2 
Single-Sideband Suppressed-Carrier Service 


Maximum Ratings: Up to 80 Mc CCS ICAS 

DUO LAM HRW OLA ice 5 sree isi ciets alsi Gta ate! #'syelsen diel Siu wie eoeet es) ea 1250 max 1500 max 
DC PLATE CURRENT AT PEAK OF ENVELOPE............... 175 max 175 max 
SIG TT) CURR WW eee cas, oi Bares shat heen ceiuavieoeerrath as phaPatistretamateherehetas 50 max 50 max 
DC PLATE INpuT AT PEAK OF ENVELOPE...........20000e es 165 max 235 max 
Sees Taste AT TO. ~  Niass cies oa yw shearer biplate Sata  Metgata 45 max 60 max 


Typical Operation with Two-Tone Modulation at 30 Me:t 


Ta XGrhd & EPA ORR TUS A cle Bis ce or ORAM ON Oe en 1250 1500 
HOA ate TIA VOLE AVC Oitnrte i everaue re er ihem rele a) eikaye vera h ahs Gr aiaye cers 0 —4.5 
Peciama ria tl hon Pie bel GUELEN Gia uate (oie skorts aiaists, Cocltveue ataisleys 4 25 16 
BOT eo CEA ree HUE NEVO LUC MIA LE TUCO as Fold tes etait oils mais ass felean Swtgtcl vos saline 5700 6000 


used as af power amplifier and modu- a A 


CCS 45 watts, 


volts 
amperes 


put 
ul 
pf 


volts 
ma 
watts 
watts 


volts 
volts 
volts 
ma 
ma 
ohms 
watts 
watts 


volts 
volts 
ma 
ohms 


Ss RCA Transmitting Tubes 


DC Plate Current: : | 
Peal: Hinvelopens ais tiers elee sisicle vee elites wveisieaie eis iets 130 157 ma 


SAVOEA EG oe. lth aie Side Drea Saas atytaia Si hieie eels woe Sea ae 91 110 ma 
AveragesOG Grid Current. iz. ee bis tates aie nied wraiel a a oieraree eee 20 20 ma 
Peak-Envelope Driver Power Output (Approx.)“..........-- 7 8 watts 
Output-Circuit- Efficiency (Approx.).. ..... 2.2% .6.sk ec. ewes 90 90 % 
Distortion Products Level:* 

AE TUTOR CT Sesendin sai: WOME So eawchcke sae ete win hiv esa iaualln ce aecye —26 —25 db 

PATENT Gere Ae eee sr eee cs ino oh ww a wl os we as enc loenss —32 -30 db 
Useful Power Output (Approx.) i 

Pesce Pini yelenegne es so ic Oe nn oie Gow Bee eee veo 120 160 watts 

PPS RIE is isis ote Seat pe RA ear ae aes kes Shere hates 60 80 watts 


t Two-Tone Modulation operation refers-to that class of amplifier service in which the input consists of 
two equal monofrequency rf signals having constant amplitude. These signals are produced in a single- 
sideband suppressed-carrier system when two equal-and-constant amplitude audio frequencies are ap- 
plied to the input of the system. 


"Obtained preferably from a separate, well-regulated supply. 

4 Driver power output represents circuit losses and is the actual power measured at input to the grid 
circuit. The actual power required depends on the operating frequency and the circuit used. 

* Referenced to either of the two tones and without the use of feedback to enhance linearity. 

%* This value of useful power is measured at load of output circuit having indicated efficiency. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: CCS ICAS 
PIO PBEM TN OEP AGE o..5o oe bce te eit ets ee cree acineoe wieine 1000 max 1250 max volts 
EDs Ep ae 5S A CE, a eR i Seas crt Snails ea aby Sb —200 maz —200 max volts 
DGC PEATE ACMRSUNT » shee tee ae oe eto seen 125 max 150 max ma 
IG GR OUR ENT 52s 6 ee ois x doe bree ee eee 50 max 50 maz ma 
PRAT ANE Wee , Nels Ole Oe eae no ona tanece cece 115 max 175 max watts 
PEATE DISSIPATION. ¢ 6053.0 05 26 0.0 8eeeeee ASE REGS OS, sorry ays 30 max 45 maz watts 
Typical Operation: 
TH PION OUAe.. Cy sesh ccc awe ee enum sameeren 1000 1250 volts 
DG Gre eltace sd eo Ok. oe ke Seance eee Be. hata ale hits —55 —120 volts 
rin SriGvresistor Ol= 65 4. 3 io ORS Re oe See Ce re 1200 2700 ohms 
Peg BE IG rid OMA opin oe I A ie ok cies 150 250 volts 
DCyeiste WVirerenke Js vise sis Ge OO cath a sone 15 140 ma 
De-Gud Coren’. (Approx: . 2 os «ose en soe eee eee 45 45 ma 
DrivingePower (Approx) (22 kee eS. Ree 6.1 10 watts 
Power Output (Apprex.)< ccccsel gnc cg wi od oe wrote wine in 88 135 watts 


4 Obtained from grid resistor of value shown or from a combination of grid resistor with either fixed 
supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
DC PreATEV OUBAGE oo ,.c note leery mace ett cate iaote te ois wee etre 1250 max 1500 max volts 
DC: GRiIp VOLTAGE. .-e. 5) bee owas ne Soon —200 max —200 max volts 
DC PLATH CURRENT.” jock 6 tee Nees See eee 175 max 175 max ma 
DGC GRua€ CURRENT... cic Orme stokes Os hr a oe oe 50 max 50 maz ma 
PEATE ENPDT 5) 6 ah, 3 leicester e ae eee oe eee Oe eee een 175 max 260 max watts 
PEATE DISSIPATION. (cs dos paw See ee SiSiaie Winietete ste mistels 45 max 65 max watts 
Typical Operation: 
DC Plate Voltage........ iin tenets ioiels cove ales 6c epee ee AE ot ae 1250 1500 volts 
DC iSrd Vieltare bie om «1 see ees atv aies Get ens eon eee —50 —70 volts 

Prom Tid Pesisbor Ol ek aca wc ees ek ke RiGee eee 1100 1750 ohms 

rom:catnode resistor of. 5. = <Wosccs «csien basiels picasa 270 330 ohms 
Pesk BE Grid- Voltage: ....o6b kaw sees ta ee 140 175 volts 
D Cree lve’ perentaree ss « 26h ak eee ka wae FA eee 140 1%3 ma 
DCsGad Current (Approx;).. . oo eerie oes ee ee 45 A0 - ma 
Driving sPowersCADprok.).. a. cecis es So eee eee 517 hee watts 
Power-utputiCApprox.): ..... 3 hans oo See ao ee 135 200 watts 


@ Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 
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mes AVERAGE CHARACTERISTICS 


TYPE BII-A 
E4=6.3 VOLTS OC 


oe 
to) 
°o 


b 
fo] 
fo} 


MT Nh 
Mer 


PLATE(I,)OR GRID(1c) MILLIAMPERES 
8 
°o 


eT TAT Te 


erat 
ae oe] 
Bug? Ec*O 
aa ~—_ 

400 800 1200 1600 


OPERATING CONSIDERATIONS 


2400 
FLATE VOLTS(E,) 92CM~6078T 


_ Type 811A requires Small four-contact socket and may be operated in vertical 
position with base down, or in horizontal position with pins 1 and 4 in vertical plane. 


OUTLINE 42, Outlines Section. 


For operation at 60 Me, plate voltage and plate input should be reduced to 89 
per cent of maximum ratings; at 80 Me, to 70 per cent; at 100 Me, to 55 per cent. 
Plate shows no color when tube is operated at maximum CCS ratings, and shows 


a barely perceptible red color at maximum ICAS ratings. 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as af power amplifier and modu- 


cillator. May be used with full input 
up to 30 Me and with reduced input 


lator and as rf power amplifier and os- 8] 2 A 


up to 100 Me. Class C Telegraphy maximum plate dissipation, CCS 45 watts, ICAS 


65 watts. 


PLEA MERGE RV ORTUAC IO CAO) DONE oe te on eta ree fair siiare Suatalas Salou ete eleiptele ae raiote 6.3 
PL IA MUTE T RETIRES N Boneh eee ater en Pe celal cacy aha: ois uslivi sae ERTS er Reload eintase Me Te Oe wre 4 
AME RERIC AUTONMESAC TT Ole oe carat nae crmieeers Greate chmmatans eh Be oie ms Seemed keane arated Leelee fe 29 
DIRECT INTERELECTRODE CAPACITANCES: 
GriGeeOn be ee te cearcns ey eS AOA See S GCA Sabie Sob aiwioke olla wit eee pauls 5.5 
STACI MEK LAIR t a eee oc ery, PRI eid gaat be Be: och widte a, ase Teiesc bs Aieveceus 5A 
Ted krare. teh He PP eave) eae Buen ee aaa) 5 oes ein ee eeens emia «We ema eee 0.77 


*Grid volts, —30; plate milliamperes, 30. 


AF POWER AMPLIFIER AND MODULATOR—Class B 


Maximum Ratings: ccs ICAS 
DOSE CATH Ly OF PAGE Ons cr cteiewcbieens, aie ni Poe aan 8, cicie ate eh 1250 max 1500 maz 
MAXIMUM-SIGNAL DC PLATE CURRENT®....,..........6, 175 maz 175 max 
MAXIMUM-SIGNAL PLATS. INPUTM ooo 2 kin oie www c ie eine ernie 165 max 235 max 
SP EATELPISOIEA TION ern cries ciecule © orotate kel baitinba dt ois oo oged' 45 max 65 max 
Typical Operation (Values are for 2 tubes): 

TE) GRR IAT ORV Oli Oe Fe ate ioe halts sheet Moder ane cM S Flats en eape 1250 1500 

DC LG THABVIOLA PEEVE Pee dale sorte ole ai ein resected Ora winters e —40 ~-48 
Peak AF Grid-to-Grid Voltage... 0... ...c.c cece cece eeace 225 270 
ZECG-Ni Gale Plate: Current veins ion sietaless 's cence teomaettiocehe or 22 28 
Maximum-Signal DC Plate-Current..... . 2 oie. wee eae ee 260 310 
Effective Load Resistance (Plate to plate)............... 12200 18200 
Maximum-Signal Driving Power (Approx.).............. 3.5 5 
Maximum-Signal Power Output (Approx.)...........5.5. 235 340 


™ Averaged over any audio-frequency cycle of sine-wave form. 
+ For ac filament supply. 
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PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: : CCS ICAS 

DO PART VOERTAGHH 128 = cts ce oboe ee bas POA erste - 1000 max 1250 maz 
NC LR yO AG Boe ae abe SS Saks Ee Fae ile tes ee es » +~200 max -200 max 
DC PUARE Gee Bes oc Suceow Maton a bike nie © oe cielo 125 max 150 max 
EG CER VDC AREREEIN ea s 8 cess s ans pa va tsnar eres nevwvangr ate wwe rere ate etavoue 35-max 35 max 
PEACH CEPR he er etties 6 he bh oe cA arts cos Gaus ee sis os 115 max 175 max 
PEAT Re ISAT YOON Se cre eels Notkas a0 sistas Slate se vie a 5s esis acs 30 max 45 max 


Typical Operation: 


DC PING Nba 80 a a Oe RT FS Se Sie wate 1000 1250 
PG Grid Gee or ae water ek taials (oS Boss ow kgs ovale § matey ans —110 —-115 

PROT erie TOMBE OTT A ree aie «SAL wiaie c okowAe nal ai ele eee 3400 3300 
Posh hrs Vonage... eerie re Ne bee bnee de ee eee es 220 240 
PIR MAGE CB OULU OM teats, ocele Ss To. cee a trmralele 8 ete oie 115 140 
PS Se ere Boers ce ty ne ee 33 35 
PEA ate BO WET ROT GR) eA es fe sync 5 Sietelaueie & oc blele wah 6.6 7.6 
PTET OTIEPBIG EOD PRONG) Pientes cpu ian ore au 2 wie joe onde ovale who Sam 85 130 


volts 
volts 
ohms 
volts 
ma 
ma 
watts 
watts 


4 Obtained from grid resistor of value shown or from a combination of grid resistor with either fixed 


supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
DC iPeRPe MRT AGE eo. 6 cee va sia ets ae 6 se RR Oe ees 1250 max 1500 max 
MORSE ek se OR ae wie Oe A RR Oe te —200 max —200 max 
CG PL Ae MUR EECIONES ©, 2 bo. ay. a eirels. eiSaiate ats eens Sian Sbeiie > 175 max 175 max 
PO, Agate DING Gs cob sank diet as 5.549 'e's Oba bis b's ahs oho Bue 35 max 35 max 
PAT) Aeneas kes Pe ie bh ce oes tae eb ip Ne eae wn S 175 max 260 max 
RES VREIAMTON. 5 Soo Ooox as % als ola Sie .u.5 Slee lnc claisiee Wie wheiet os 45 max 65 max 
Typical Operation: 
BS ee RIOT IOIEAEE.. ©, 6 sale cia sible es oe ek aaats + See eee 1250 1500 
DOES rine IIR Boe xh ars cies w ois asin Ss 0-8 aie, 8 oe oes Se —90 —120 

Bruiieprid fesminriol. (2 s635-4 ete ok ie ee ee 3000 4000 

PTO St UNGdG LEgStOr Ole, «6 6 o-S:sceq.ccole sw ae Foca eoe 530 590 
Cake eI eN OULNEE:. 5 5 S4e smo os wines Sw ee we ose os sees ae 200 240 
PIC POO EEE OL OR Ao ees oS Cisne fea e mate Mee ke 140 173 
DC Gril Garrent (Approx)= 225. s 32 oS, SN ee 30 30 
Drivin? Fewer ABHSe:) 6 oct Sak au. obtliee. Sees 5A 6.5 
Poewer 0 airastt VA pyar oh Fao tlabe ks eualiuts oossecciss sim oes 130 190 


@ Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 


AVERAGE CHARACTERISTICS 


Pe Ne se 
J Pe ea 
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PLATE VOLTS (Em) 92CM-8074Ti 
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Technical Data 


OPERATING CONSIDERATIONS 


Type 812A requires Small four-contact socket and may be operated in vertical 
position with base down, or in horizontal position with pins 1 and 4 in vertical plane. 
OUTLINE 42, Outlines Section. 

For operation at 60 Me, plate voltage and plate input should be reduced to 89 
per cent of maximum ratings; at 80 Mc, to 70 per cent; at 100 Me, to 55 per cent. 
Plate shows no color when tube is operated at maximum CCS§ ratings, and shows 
a barely perceptible red color at maximum ICAS ratings. 

When the 812A is used in the final amplifier or a preceding stage of a trans- 
mitter designed for break-in operation and oscillator keying, a small amount of 
fixed bias must be used to maintain the plate current at a safe value. With a plate 
voltage of 1500 volts, a fixed bias of at least — 45 volts should be used. 


BEAM POWER TUBE 


Thoriated-tungsten-filament type 
used as af power amplifier and modu- 8] 3 
lator and as rf power amplifier and os- 
cillator. May be used with full input 
up to 30 Me and with reduced input 
up to 120 Mc. Class C Telegraphy maximum plate dissipation, CCS 100 watts, 
ICAS 125 watts. 


BI PAMENIEMY OLT AGE GCAC/ DC) irra cent orci oeeae cree ee ee ae oie ones 10 volts 
ER TICAD COND RCE LIS URINET  Sesid ar SHEE ct Stay ot a ge Slain AIR cole chal erp oe. o eects Sn reheat 5 amperes 
PAC AN SUON DUGAN CEP day actrees AA paivclctolo ciectaie mittee eis oda na aah 3750 pemhos 
Mir MACLOR sGrideNO.c) CO), GTIGUNOSL* 24168 rrr cise aciieilele stares eres «eae 8.5 
DIRECT INTERELECTRODE CAPACITANCES: 
Cera NOMIGLOLM ea LO irc: ty ciceeamye ene Ke iaiocsaece RAPA lentes seen y eoae eos 6 0.25 max ppl 
Grid No.1 to filament, grid No.3, internal shield, grid No.2, and base shell 16.3 ppt 
Plate to filament, grid No.3, internal shield, grid No.2, and base shell. . . 14 put 


* Plate volts, 2000; grid-No.2 volts, 400; plate milliamperes, 50. 


AF POWER AMPLIFIER AND MODULATOR—Class ABI 


Maximum Ratings: CCS ICAS 

GRETA DEY OUTAGE yup. aren bs nisterratasertys nchotonslausiioncrackeres 2250 maa 2500 max volts 
De MG RID NOl2 VOLTAGE sc. 6 | ah ses et ebhedenaliisi ede 1100 maa 1100 maz volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®............. 180 max 225 max ma 
MAXIMUM-SIGNAI PLATE: INPUT® S20... on be sae esas 360 max 450 maz watts 
MAXIMUM-SIGNAL DC Grip-No.2 INPUT™............ 22 max 22 max watts 
EAD ISSTDA TION. cass nics leacecskeiedi Acue' ofaleeeuetete win ski bor 100 max 125 maz watts 


Typical Operation (Values are for 2 tubes): 


DGmblatemvinitave..<... feck. so oe en shone s 1500 2000 . 2250 2500 __ volts 
DG Grid- Mosse oltagen: 5 sok. gclecc oe ace ewes S 0 0 0 Oats volts 
TD CMe IN O22 OLLAZCL — bese sues) 60 Sie one oke\siarevensi es 750 750 750 T50 volts 
PCG Tigo NOT OV OLLAVCTE: mo s.6 + sachin & 0.0 Secor seus —85 —90 -95 -95 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage..... 160 160 170 180 volts 
Zero-signal DC Plate Current. 0.2.2... 68 e- 50 50 50 50 ma 
Maximum-Signal DC Plate Current.......... 305 265 255 290 ma 
Zero-Signal DC Grid-No.2 Current........... a 2 2 2 ma 
Maximum-Signal DC Grid-No.2 Current...... 45 43 53 540 ma 
Effective Load Resistance (Plate to plate).... 9300 16000 20000 19000 ohms 
Maximum-Signal Driving Power (Approx.)....: 0 0 0 0 watts 
Maximum-Signal Power Output (Approx.).... 260 335 380 490 watts 
Maximum Circuit Values (CCS or ICAS conditions): 

Sareea) Ce TCUI GC ERCSIBSCRITCOS co oo5 0 oueiesties.b.ata eit oSietnIe MeneyetGus) ») gJoteoters oe 60, teats 30000 max ohms 


™ Averaged over any audio-frequency cycle of sine-wave form. 

4 Grid No.3 should be connected to the mid-tap on the filament-transformer BECoRUBEY. winding or to 
the negative end of a filament operated on de. 

t Preferably obtained from a separate source or from the plate-voltage ipolo with a voltage divider. 
+ For ac filament supply. 
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PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: . CCS ICAS 

DC PURAS Voup cer ie. Ps oe FS Po Se See ee 1600 max 2000 max volts 
DC Grew: VoEraer: (do. to 122lendieeiiteet eee ease 400 max 400 max volts 
EC TGR IND b VOREAGE Oks css Cn orca se oietaG I eee te —300 mac -—300 max volts 
DC PLATE CORRENTS oO) Sc eee ieee noes 150 max 200 max ma 
DC. GRUEMGAUCORERDIT: 22. boi, esto awake ye Vdiaee WROD a 25 max 30 max ma 
|S BO a Sig, £53 en eR oe MRE pee OD NCR PRCT od DR SIs as PE 240 max 400 max watts 
CRITE NOS, HERP OIT te he Who File Sax aie SSaTOW NG ic Wie wba Whuvbuals 15 max 20 max watts 
PLATS - DISSIPATION ow. Se Y. ca ekoreies es «eur ckinawheers 5 67 max 100 max watts 


Typical Operation: 


DCR EG Vonage ic nuts eek deemed oa tyes Dok ee domes 1250 1600 2000 volts 
DCUGTIO-ANNG. SUV OILGDE AEE. oh ewan ppaieuicasareccweues 0 0 0 volts 
DC AGING as COUBRE Ess oo ah she cc ee ek i iabrea ste wee eee 300 300 350 volts 

PONY ROMCH FEMIRTOTIOE Si. colic ohio ane Ste Foe sve siete ww teudiate a 27000 43000 41000 ohms 
RSP MS Ba EAS, Cor LO) Sn i a Pa —160 -160 -175 volts 

Prony Erid=NOck Tesisbvor OL cb Sa oes a wow eee eae 12500 = 13500 11000 ohms 
Pen teat Gatta-IVOrk ViOLERRR cc al Scie ove haa Dee dees He 250 250 300 volts 
ECM Pa ANSEL OING 5 a 7-2 Ge os ala ve SO Oe a Ee an ee aa 150 150 200 ma 
PE EHO o OULTONG. ». ko e255 SM ee eld Tein Da 35 30 40 ma 
DC Gria-woet Current (Approx oto. P0072 Fae ten ee 13 12 16 ma 
Prarie EO WEL CA DITOR.) ceo st ie dn -s Sidkagis 6c Races iba eyete 2.9 24 4.3 watts 
Power Cutt CAs prox:) Moe Fs. sk Bios FSS ieee 140 180 300 watts 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid-Novl-Grireule tesistanee 3. via. lita 5 28 eStecee eit cy es RA ee ee 30000 max ohms 
“ Grid No.3 should be connected to the mid-tap on the filament-transformer secondary winding or to 
the negative end of a filament operated on de. 

@ Obtained preferably from separate source modulated along with the plate supply, or from the modu- 
lated plate supply through series resistor of value shown for each operating condition. 


4 Obtained from a grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 
either fixed supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
DC PLSTH VOEPRe uc enckat ese neh see weet oh ce ane 2000 max 2250 max volts 
DC sGRrp- NG SaeOL PAGE ci. . ehh 2 v4.0 abeis ‘sun ppmaperelnie Pp ey 400 max 400 max volts 
BLOM Ss Seale te ie Ga cA Tes RST Nr eee Sy eae Ta —300 maz —300 max volts 
DG PUSH UNSHNT 5 boc ks pee hee ean ae Sea Re Oe OE 180 max 225 max ma 
DC GRiw-No2 CORRENTE Fis .o sherds !s bol nie bin Gano a RA Vien 25 max 30 max ma 
PE EAUN TNE ee oo AIC NR chin WR Kins Mae a aie eae SIME RT Ee 360 max 500 max watts 
GRID Oe BN TE Rated is ce ge ede hee nk 3b%e!o a a elbheaw be eS 22 max 22 max watts 
PEAT DISSERA TION sxc. <4) an0s)s ah oiniemdai hs OIDs sty Sek ee ln wee 100 max 125 max watts 
Typical Operation: 
DC. Plate NV eltares: « <i tae Cee oe eee 1250 1500 2000 2250 volts 
HO GresNos Wy Otero so -.  obe eh ek eee 0 0 0 0 volts 
DC Grid-No.2 Voltage$ .......2. | ee 300 300 400 400 volts 

EYOm, Beries TOSIStO. Of. ofs:5 a5 24a vies steam a 0 27000 40000 36000 46000 ohms 
DC Gnd-No® Voragehe irs rae nee ee cee —75 ~90 -120 -155 volts 

From grid-No.1 resistor of....... Beas o's 8eee 6000 7500 12000 10000 ohms 

From cathode resistor of....... Stes ies 33 400 520 565 ohms 
Peak RE Grid-No.1 Voltage... Siive.ces one 160 175 205 275 volts 
PGE inte Current... ... aoe eee kt ae eR wee 180 180 180 220 ma 
DC ert Nie Curtent. 62 oa ann Gates 35 30 45 40 ; ma 
DC Grid-No.1 Current (Approx.)..........06- i. 12 12 10 15 ma 
Driving Power (Approx.)...... cart on 5 Chee Ie 15 1.9 4.0 watts 
Power Ontput LADDrOX:) 2.2. is sinc > eer es 170 210 275 375 watts 


Maximum Circuit Values: 

(arid-Neit-Circist Resistance, <2 vss sda ore Oo ae eee 4 on a ee 30000 maa ohms 
“Grid No.3 should be connected to the mid-tap on the filament-transformer secondary winding or to 
the negative end of a filament operated on de. 

@ Obtained from separate source, from plate-voltage supply with a voltage divider, or through series 
resistor of value shown for each operating condition. Grid-No. 2 voltage must not exceed 800 volts under 
key-up conditions. 

+ For ac filament supply. 

® Obtained from a grid-No.1 resistor, from cathode resistor, or from a combination of grid-No.1 resistor 
with either fixed supply or cathode resistor. If preceding stage is keyed, bias must be obtained partially 
from a fixed supply to limit the plate current and plate dissipation to a safe value. 
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. AVERAGE CHARACTERISTICS 


GRIDO-N& 2 VOLTS = 300 
GRID N23 CONNEG 1 Ge 


hs nae abhi : 


ine 
Ht 
ee ee ie 


OO} he Se ae sa 

1 lh A anaes a OBL es ee ee 

SC 

AS so oe a ST 

Naseen [pester Spe ne eB Ee ee T= a 

Fe Sins roa SE TS Nae ER EN OE CER Ce SEN EP CA EO ces 
250 580 750 1000 1250 1500 1750 2000 


——— 


PLATE (1) OR GRIO-N®2 (Teo) AMPERES 
o 
b 
BERR | 


PLATE VOLTS @2CM-4987T2 


AVERAGE CHARACTERISTICS 


TYPE 8I3 


GRIO-N® 2 VOLTS = 300 
100;- GRID N@ 3 CONNECTED 
To peayent (-) 


GRID-N2 I MILLIAMPERES 


0 100 200 300 400: 
PLATE VOLTS 
92CM= 4969TI, 


OPERATING CONSIDERATIONS 


The 813 requires Giant seven-contact socket and may be operated in vertical 
position with base up or down, or in horizontal position with pins 2 and 6 in vertical 
plane. OUTLINE 49, Outlines Section. 

For operation at 45 Mc, plate voltage and plate input should be reduced to 87 
per cent of maximum ratings; at 60 Me, to 75 per cent; at 120 Me, to 50 per cent. 
Plate shows no color when tube is operated at maximum CCS or ICAS ratings. 


BEAM POWER TUBE 


Thoriated-tungsten-filament type 
used as rf power amplifier and oscilla- 
tor. May be used with full input up to 814 
30 Me. For operation at 50 Me, plate 
voltage and plate input should be re- 
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RCA Transmitting Tubes 


duced to 80 per cent; at 75 Me, to.64 per cent. Class C Telegraphy maximum plate 
dissipation, CCS 50 watts, ICAS 65 watts. Requires Small five-contact socket and 
may be operated i in vertical position with base down, or in horizontal position with 
-pins 2 and 4 in vertical plane. OUTLINE 51, Outlines Section. Plate shows no color 
when tube is operated at maximum CCS ratings, and shows a barely perceptible 
red color at maximum ICAS ratings. 


FILAMENT ViGELAGE (AC/DG) a. on cetig dd Gece ead 0S hls ojos s <elne eeame 10 _ volts 
OE GYR neg R22 215 1 on eR eg eR ee iy EL ti? Sr eoNe PME 5. a 3.20." amperes 
TRANSCONDUCTANCE (For plate current of 39 milliamperes)............... 3300 pmhos 
DIRECT INTERELECTRODE CAPACITANCES: 

(Srid) WG, cho. Date oye asc Sects oe 3 eRaeentcles Seo a ses oot os case es hee 0.15 max ppt 

Grid No.l to filament; end. Nos. and gid Ne.2.. .. Gs cnt ccswd eres 13.5 ppt 

Plate £0 filament, erid Noa3, and grid IN@.2) .vn.os5. <5 a eles sre were raiiee foe ce 13.5 pf 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
OF PLATE! VOLUAGE yack cectonicls\we vag @ ais win els eb iapinlie sas are 1250 max 1500 max volts 
WC ARIDN OAV OL TRON Py te ts Woe: che neat oer. Seer 400 max 400 maz volts 
WC! GRED-N Oe. SOL TAGE i. cc Wal aw oh 5.¢ 2o Peel po stele are a ss0 —300 max -—300 max volts 
1G) PLA RPS ook nse Res GC ne ote a tee es 150 max 150 maz ma 
196 GRID) CURRENT cc 3.4 Ga ak eh site wie Cale Sis Oe swe c 15 max 15 max ma 
PLATS ENBUE re beac tke o's BE Oe ee eee 180 max 225 max watts 
CERID AN OZ ERB gas a aes S cen, waa ose Se eno ast 10 max 10 max watts 
ATG ED ISESE ERC 33 oe Ss, Sa koa Sets x tae was Wo Sie ae 50 max 65 max watts 


TWIN BEAM POWER TUBE 


81 5 Heater-cathode type used as af 

power amplifier and modulator and as 

rf power amplifier and oscillator. May 

be used with full input up to 125 Me. 

For operation at 175 Me, plate voltage 

and plate input should be reduced to 80 per cent of maximum ratings; at 200 Me, 

to 70 per cent. Class C Telegraphy maximum plate dissipation (per tube), CCS 20 

watts, ICAS 25 watts. Requires Octal socket and may be operated in any position. 

OUTLINE 24, Outlines Section. Plates show no color when tube is operated at maxi- 
mum CCS or ICAS ratings. 


HEATER ARRANGEMENT Series Parallel 
HEATER VOLTAGE (AC/DC); 2 <5 4.0: Gomes thay SSP, GREE Nets 1 12.6 6.3 volts 
PAPER OURRENT.\. 5 aide eles nos eit rw ee Oe ees eee 0.8 1.6 amperes 
TRANSCONDUCTANCE (Each unit, for plate current 
Of LO AaNTA IP ERES A) hint tua dial ee ease tie e ibieiiate Roel. ate v encase 4000 umhos 
Mu-FactTor, Grid No.2 to Grid No.1., (Each unit)................. 6.5 
DIRECT INTERELECTRODE CAPACITANCES (Each unit): 
Grid Wo.k, COPIAGE As eg Se te RE oie eee Benen eee: 0.25 max pf 
Grid No.1 to cathode, grid No.3, internal shield, 
grid Wot, and Beater Wid tap osc aiic sec choise a SL atc cmin ete 14 put 
Plate to cathode, grid No.8, internal shield, 
grid N06.2; and: heater-mid-tap.: oo) cas) eee ae eee 8.5 ppt 


PUSH-PULL AF POWER AMPLIFIER AND MODULATOR—Class AB2 


Values are on a per-tube basis 


Maximum Ratings: CCS ICAS 
DC PEATH UV OUPAGI ACS eX 2 igh wigs eaten Mee taie ie ee 400 max 500 max volts 
DGiGRIDANO!24ViGE TAGE ee. Fine ie ce Ras eee 225 max 225 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT™...........000% 150 max 150 max ma 
MAXIMUM-SIGNAL PLATH INPUTS (Do. dd eee ccc bude 60 maz 75 max watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUT#.. 2.0... cece ee vces 4.5 max 4.5 max - watts 
PLATS ADISIPATION MG) ot ie eee os Vo eee ae hes ebee 20 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 100 max 100 max  - volts 
Heater positive with respect to cathode.............. 100 max 100 max volts 


*® Averaged over any audio-frequency cycle of sine-wave form. 


136 


a Technical Data 


PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: CCS ICAS 
DOSRUATHSVOLTAGH aeanh. sche oo iiclets Stine cree wee Apceare 325 max 400 max volts 
DC:-GRID-NO.2 VOLTAGE. ......6.0078 is Ceshaas ete bee 225 max 225 max volts 
DECxGRiID-NOASVOLTAGH 5 i>. oc o's.o a0 ouster eteiperd eters Gate Grates -175 maz -175 maz volts 
GRE LATEAGURRENT sik cee cin oe an oe eidere oar e slat ovale semua’ 125 max 150 max ma 
DI CAGRID- IN OSL CURRENT). tl ets om sree Oe abana Sis ene Ola T mas T max ma 
PEA TEIEUN EUG L ee rs ach cxeiee iegsr te chic teal'e ly ony ernie tacts alt vei’ a ORT SS @ 40 max 60 maz watts 
GRIB= NO CeINP UTS te kts see cere oe ee OO ae ae oreka ee erih 4 max 4 max watts 
PEATE DISSIPATION. 2 acarciutets 0 eit 8 40te Sie e ore eae. wel note wiecete 13.5 max 20 max watts 
PreAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 100 maz 100 maz volts 

Heater positive with respect to cathode.............. 100 maz 100 maz volts 


Maximum Circuit Values: 
Grid-Nea=Circuitshesistance +. 22.4% 22 eedate Mele noes wets 5 Bear Mea ina acs 15000 max ohms 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
DCEPLATRsVONTAGH 2.1, ate amen © on «oul ioiot olnke aetna’ 400 macs 500 max volts 
ID CAGRID-N GO 2e VOLTAGE) fasts 5 opiteteeesere wie hata oeualah alate ele eldleles 225 max 225 max volts 
DE GRIDsN Ose VOLTAGE ssietsset versie Balote walepela dies isle: slatelone —-175 max -175 max volts 
PD OpP MAT HAG URREIN Doctors clchit sie: ata ato ula. etetatovaley stole srtrcens toned 150 max 150 max ma 
PD CiG RN OL sGURREN To ic eis cis are bce are ce bictecke dere detals T max 7 max ma 
PICA TE2 OT pre Me eilte ore actos chet cya Pate ovens Gualar aioe se leie wlelone G 60 max 75 max watts 
AGRE is NOE NP UIT). cout eels batter ce sew OMe eas wee eet mal SaaS Mg ae 4.5 max 4.5 max watts 
PATHE ISOLPATION rice Sian Set tite. ci sh Tach eee aN GaN eres 20 max 25 max watts 
Prak HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 100 max 100 max volts 

Heater positive with respect to cathode.............. 100 max 100 max volts 
Maximum Circuit Values: 
Grid=WorleOIrcilit IRESIStAN CEL Wh. oa susie, one wnershels 6 rons esis aus 15000 max ohms 


HALF-WAVE 
p MERCURY-VAPOR RECTIFIER 


Coated-filament type used in 


power supply of transmitting and in- 816 
dustrial equipment. Maximum peak 
Aue oe inverse anode volts, 7500; maximum 


swieLo «= average anode milliamperes, 125. Re- 
quires Small four-contact socket and may be operated in vertical position only, base 
down. OUTLINE 27, Outlines Section. 


EP PUAMEN DEVO TAGE CAG) “iatormihaserenettocciehatetstemeitatlolls wk wciea ie la mate aaety cine’ 2.5 volts 
OTA NIEON DS (CTURURVIONUT 2. citeties yc ahaa olin paste teMoMe atta Ret ete ema cet elss ee cecilia) ws Ne Rae Wee Rotates. hho. 2.0 amperes 
UBD SVORTAGE MORO CADDLOK:) eae oe eicce curses oakce te therein aieneiee rape cre nl easints 15 volts 
° Filament voltage must be applied at least 10 seconds before the application of anode voltage. 
HALF-WAVE RECTIFIER 
Maximum Ratings (Mor power-supply frequency of 60 cps): 
PHAICUNVERSHEANODE VOLTAGE rags as o.cciec ars nlcle BUave late aliens era Ni Orsi vg wrist ert i 7500 max volts 
ANODE CURRENT: 
[OPTS eS aia sR Bn eR i et OIC gehen Zor aura Gauci Senta nly tra ver | AION 500 max ma 
CLA Mere cena. ra) seas oral A sudlle ae a's’ Krmwuslverte. Bushes 1k dias ei pole rs a7 weet, ps) Rivet ve puetieaceMe @ 125 imax ma 
Fault, for duration of 0.1 second maximum ...... 2.0... sce ssscaeccas 5 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE... «1.6 see eee eee rece eee 20 to 60 °C 


@ Averaged over any interval of 30 seconds maximum. 
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Operating Values: 


Circuit Max. Trans. Approx. DC Maz. DC Maz. DC 
(For circuit figures, refer to Sec. Volts Output Volts Output Output KW 
Rectifier Considerations (RMS) To Filter Amperes To Filter 
Section) Fig. E Eav Tay Pde 
In-Phase Operation 
Half-Wave Single-Phase... 57 5300 2400 0.125 0.3 
Full-Wave Single-Phase. .. 58 2600 2400 0.250 0.6 
Series Single-Phase...... 59 5300 4800 0.250 1.2 
Half-Wave Three-Phase... 60 3000 3600 0.750 pA 
Quadrature Operation 
Parallel Three-Phase..... F 61 3000 3600 1.5 5.4 
Series Three-Phase........ 62 3000 7200 0.75 5.4 
Half-Wave Four-Phase.... 63 2600 3500 0.45* 0.55 1.55* 1.752 
Half-Wave Six-Phase..... 64 2600 3600 0.47* 0.59 1.70* 1.80° 
* Resistive load. ° Inductive load. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 250 Mc and with reduced 

826 input up to 800 Mc. Requires Septar seven- 

contact socket and may be operated in vertical 

position only, base up or down. OUTLINE 16, 

Outlines Section. Filament volts (ac/de), 7.5; 

amperes, 4. Direct interelectrode capacitances: 

grid to plate, 3 uf; grid to filament, 3 uuf, plate 

to filament, 1.1 uzf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR, Class 

C Telegraphy with forced-air cooling: de plate volts, 1000 max; de grid volts, -600 maz; de plate milli- 

amperes, 125 maz; de grid milliamperes, 40 maz; plate input, 125 maz watts; plate dissipation, 60 maz 

watts. Plate shows an orange-red color when tube is operated at maximum CCS ratings. The 826 is a 
DISCONTINUED type listed for reference only. 


BEAM POWER TUBE 


Forced-air-cooled type having 
827R thoriated-tungsten filament and in- 
tegral radiator used as rf power am- 
plifier and oscillator at frequencies up 
to 110 Mc. Class C Telegraphy maxi- 
mum CC§ plate dissipation, 800 watts. Gy 
May be operated in vertical position only with grid-No.1 and filament terminals 
up. OUTLINE 93, Outlines Section. 


FILAMENT VOLTAGE (AC/DC)........2e08 + Gia Uigiip ceived SRO Oe HEE 7.5 volts 
PILAMPNSOCREENT, co. UST. S155 en oo OU TER Pak es oe OO ee 25 amperes 
FILAMENT STARTING GURRENT: « {cj 25 bie Os Hoist ES eto Scbo ea ota 50 max amperes 
Mu-Factor, Grid) No.2 to Grid Nods. . fe. odd ckn sak ae eee 16 
DIRECT INTERELECTRODE CAPACITANCES (With external shielding): 
Grid: No.1 te: plateeden "os 2 a See ec do ee SEE ete res 0.19 max put 
(Grid -No.1 to lament and grids Noro is SSE Rae ree 18.5 ppt 
Plate: to filament and! grid ‘Nei2 sf: doa Ws Ge 2 <6 os sea ee we ee 11 uuf 
RADIATOR TEMPERATURE (Measured on core at end away from incoming air) 150 max °C 
BULB “TEMPERATURE, At hottest DOMGies scence ete wie, «wes wie eleisie b sreesste skies 150 max °C 
SEAL TEMPERATURE (Filament and grid No.1). 2.0... ... ccc cece cece ecees 175 max sa 


* Plate volts, 2000; grid-No.2 volts, 1100; plate milliamperes, 350. 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


AG. PTA Pit iG ERAGE = |e sccr oe os oe edits ieee ofa stl (alla eat fat inte ase ok ce ected 3500 max volts 
DG GRID-NGO.25 VOLTPAGHS gc hsthometa, mola wets Rem abhi a Riera sche ale taarn Pee ener oe 1000 maz volts 
DC GRIND Day OUTAGE con's 3's ietad Gite oc Paice aie deere AP eri ae -500 max volts 
DGC, PEATE CURRENT Ih Nas l.oat peters ainiote¥ cieeioiaueteie a ais ie oe ek ee ee 500 max ma 
PC AGRID-NO.4 1 CERBENT (aire silo ainistcstsmialele orale Win elelete ae ree eae Te 150 maz ma 
PRStm ENPDP oa. ol seus ow cas es ids coie pute, Binders te wae avetatette x at aise falar Coictal etal 1500 maz watts 
GRD-NO.2 ENPUT oi Sein sc calcs ice 6.6.x d riarais a ake Metaere Sewanee VR ER watts 
PLATE DISSIPATION. ...<.200: a itamteieatnie & aeteinte ahve aun a abate te\alet oie W.atala Sates 800 max watts 
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BEAM POWER TUBE 


Thoriated-tungsten-fllament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator at frequencies up 
to 75 Me. Filament volts (ac/dc), 10; amperes, 828 
3.25. Direct interelectrode capacitances: grid 
No.1 to plate, 0.07 maz puf; grid No.1 to fila- 
ment, grid No.3, and grid No.2, 12 uyuf; plate to 
filament, grid No.3,and grid No.2, 14 uuf. Maxi- 
mum CCS ratings as RF POWER AMPLI- 
FIER AND OSCILLATOR: de plate volts, 1250 max; de grid-No.3 volts, 100 max; de grid-No.2 volts, 
400 max; de grid-No.1 volts, -300 max; de plate ma., 160 maz; de grid-No.1 ma., 15 maz; plate input, 
200 max watts; grid-No.3 input, 5 max watts; grid-No.2 input, 16 maz watts; plate dissipation, 70 maz 
watts. Requires Small five-contact socket and may be operated in vertical position with base down, or 
in horizontal position with pins 2 and 4 in vertical plane. OUTLINE 51, Outlines Section. Plate shows no 
color when tube is operated at maximum CCS ratings, and shows a barely perceptible red color at maxi- 
mum ICAS ratings. The 828 is a DISCONTINUED type listed for reference only. 


TWIN BEAM POWER TUBE 


Heater-cathode type having mid- 
tapped heater used as af power ampli- 
fier and modulator and as rf power 8 29B 
amplifier and oscillator. May be used 
with full input up to 200 Mc. For oper- 
ation at 250 Me, plate voltage and plate input should be reduced to 89 per cent of 
maximum ratings. Class C Telegraphy maximum plate dissipation (per tube) with 
natural cooling, CCS 30 watts, ICAS 40 watts; with forced-air cooling, CCS 40 
watts, ICAS 45 watts. Requires Septar seven-contact socket and may be operated 
in vertical position with base up or down, or in horizontal position with pins 2 and 6. 
in horizontal plane. OUTLINE 22, Outlines Section. Plates show no color when tube 
is operated at maximum CCS or ICAS ratings. 


HEATER ARRANGEMENT Series Parallel 
Hmarmr VOUTAGH (AC/DO) is . (aiid. os tenes eleisinle «'s 12.6 6.3 volts 
PUMP UIGMIRENTS wloe ae ae as De wee ak ede ee ain cdcis 1.125 2.25 amperes 
TRANSCONDUCTANCE: (2iaGH UMC) o.oo cas oe ce cae ees esac te dine 8500 umhos 
Mu-Factor, Grid No.2 to Grid No.1 (Each unit)**............... 9 
DirREcT INTERELECTRODE CAPACITANCES (Each unit) :™ 

CETIAIN OMI COMDUECMt er. Pe atins aihe,ioce bis Voces sens abe) oiralbi wise Berets got aan 0.12 max upt 

Grid No.1 to cathode, grid No.3, grid No.2, and heater mid-tap.... 14.5 ppt 

Plate to cathode, grid No.3, grid No.2, and heater mid-tap ....... 7 put 
* Plate volts, 250; grid-No.2 volts, 175; plate milliamperes, 60. 
** Plate and grid-No.2 volts, 225; plate milliamperes, 60. 
® With external shield up to flange seal. 

PUSH-PULL AF POWER AMPLIFIER AND MODULATOR—Class AB} 
Values are on a per-iube basis 

Maximum CCS Ratings: | Natural Cooling 
DC PLATS VOLTAGH......... eigeca ies Hes Gieat = cele wade ve tala ern R ae ot, 750 max volts 
DEtERripseOre OUTAGE tie ete ee coe ei utke we Mun wine diel at aeehe @isuenetavaen re 225 max volts 
MAAXIMUM-ESIONALD OLPLATREICURRENTS.): Grd cs 5h 1 yee wares one een 250 max ma 
MEAS rea) PEATE EPO Se sors are ia ee eek neato ok 100 max watts 
MAXKOMUM-SIONAI)GRID-N 0.2 INPUDRG, S08 PUES CP. a Re 7 max watts 
PLATE REA TUN aac rast affab ihedley, va a govtora nts ivgtooi'oko hao ays ail oon one cern ally eT aN 30 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... ........ cece cece eee ees 100 max volts 

Heater positive with respect te cathode... ........ 02.02. e eee wee eens 100 max volts 
BULB TRAMEERA TUR II ie ran trisha ee ie ststesles erama are Rewer eNa ta KANG ERIS Ib Be loys ae aoe 235 max CG 
Typical Operation: 
DC Plate Voltage ni. c. cece see vote ne neee alsidle conerecieie atateie ci seamen 600 volts 
DC Grid-No.2 Voltageé ....... eee ececeen eves caress eee ae 200 volts 
TCG rrd= NG say OlLARGs2ca se... cit oie bes oe em « Mey hare ¢ 3 See ee ~18 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage.........-.5000- Ros aietele! aceasta 36 volts 


RCA Transmitting Tubes 


Zero-signal (DEC; Plates@urrent 2)... 25.. ee eT ORS ec oe Sviotetviens os os PR 40 ma 
Maximum-Signal Dl Plate Current. 25403505 ssa 5 eee ds sale a piele sie eee 110 m2 
Zero-Signal DC Grid-No.2 Current......... Dn eee ye Minne ere ee nae 4 ma 
Maximum-Signal DC Grid-No.2 Current......... aa See tee Sietere wie oan ancle 26 ma 
Effective Load Resistance (Plate to plate)........ Leas ccetere Sateselscay ei wavelets 13750 ohms 
Maximum-Signal Driving Power ..........c.ssceccccces BP rata) saipetare ey ES 0 watts 
Maximum-Signal Power Output. ..........20e00. Sale aieialeireio)ele io/eieeiae rive 44 watts 
Maximum Circuit Values: * 
Grid-No.1-Circuit Resistance: 
Por dfixed-=bias Operation... cic) ae & sleet score eicis ele elena AG RAG a stiieee et 0.1 max megohm 
Por Cathode=bias Operacion oca..< «5 chspemereetl cae a wus scx oe 6 pueteucins sa teuane pasin ries Not recommended 


® Averaged over any audio-frequency cycle of sine-wave form. 
@ Obtained preferably from a separate source, or from the plate-voltage supply with a voltage divider. 


PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 


Natural Cooling Forced-Air Cooling 

Maximum Ratings: CCS ICAS CCS ICAS 
DC PCA WW OLTAGE 2. 2 oh es 600 max 600 max 600 max 600 max volts 
DC Grip-No.2 VOLTAGE........ 225 max 225 max 225 max 250 max volts 
DC Grip-No.1 VOLTAGE........ -175 max -175 max -175 max -175 max volts 
DC PLAT! CURRENT. 2... 2ees.> 212 max 212 max 212 max 240 max ma 
DC Grip-No.1 CURRENT........ 15 max 15 max 15 max 20 max _m™ms 
PIATEANPURI Ree... 24 sheep awe 67.5 max 90 max 90 max 120 max watts 
GRip-N0.2 INPUTS... . 6. ec teen FT max T max 7 max 8 max* watts 
PEATE GQISSIP ATION. . 2.35 252 33. 21 max 28 max 28 max 40 max watts 
PrRak HEATER-CATHODE VOLTAGE: 

Heater negative with respect to 

CHAISE Sc. 88 Ss eae 100 max 100 inax 100 max 100 max volts 
Heater positive with respect to 
CAGUOUE. orks bois = ena 100 max 100 max 100 max 100 max volts 

BULB TEMPERATURE........... 235 maz 235 maz 235 max 235 max °C 
Typical Operation: 
DC Piste Wore... acc cee eee 600 425 600 425 600 600 volts 
DC Grid-No.2 Voltageé ........ 190 200 200 200 200 200 volts 

From series resistor of ....... 32000 11000 25000 11000 25000 20000 ohms 
DC Grid-No.1 Voltageg ......... —60 -60 -—60 -60 -60 ~70 volts 

From grid-No.1 resistor of.... 15000 4300 8600 4300 8600 5400 ohms 


AVERAGE PLATE CHARACTERISTICS 
EACH UNIT 


TYPE 829-B 

E ¢=12.6-VOLTS 

SERIES HEATER ARRANGEMENT 
GRID-N&@2 VOLTS=200 


600 


PLATE MILLIAMPERES 


400 5 ) 00 
PLATE VOLTS 92CM- 811274 
Peak RF Grid-No.1-to-Grid-No.1 
Woltated sim Ae ee es 138 160 144 160 144 180 ; volts 
DC Plate Current. 0.20/03 253,025 112 212 150 212 150 200 ma 
DC Grid-No.2 Current....... 4s 13 21 16 21 16- 20 ma 


ar TLCCIEECO DULG, tee 


DC Grid-No,1 Current (Approx.).. 4 14 tf 14 7 13 
Driving Power (Approx.)........ 0.3 1” «O%5 LESS a Baa k 
. Power Output (Approx.)......... 50 63 70 63 70 90 
Maximum Circuit Values (CCS or ICAS conditions): ie 
(pean Nose merit: Resistance: eer... cotukine vcueees cca eb Sages s coe Sieve 15000 max 


ma 
watts 
watts 


ohms 


“ In ICAS applications, at frequencies less than 20 Mc, where the duty factor does not exceed 0.2, 
maximum “on’’ period does not exceed 30 seconds, and average modulation factor does not exceed 


0.25, maximum grid-No.2 input of 12 watts is permitted. 


é Obtained preferably from separate source modulated along with the plate supply, or from the modu- 


lated plate supply through series resistor of value shown. 


6 Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 


either fixed supply or cathode resistor. 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
ond 
PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony 


Values are on a per-tube basis 


Natural Cooling Forced-Air Cooling 
Maximum Ratings: CCS ICAS CCS ICAS 
DC; PLATHAV OLTAGD ./...2.00. Thos 760 max 760 max 750 max 750 max 
DC GrRID-No.2 VOLTAGE........ 225 max 225 max 225 max 250 max 
DC Grip-No.1 VOLTAGE..:..... -175 max -175 max ~175 max -175 max 
DG MWLUATE CURRENT «6.50500 eas ss 240 max 240 max 240 max 240 max 
. DC Grip-No.1 CURRENT........ 15 max 15 maz 15 max 20 max 
PrAess ENO huis ses ce Pe eat 90 max 120 max 120 max 150 max 
GRID-NO.2 INPUT... 6. ck eee T max T max 7 max 8 max 
PLATHEVLJIGSIPATION . .i0 stamswoes one 30 max 40 max 40 max 45 max 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to 
CACHOGONE his eke & sete fu 100 max 100 max 100 max 100 max 
Heater positive with respect to 
CAPHOUE MR eae ctersutar hss. e 100 maz 100 max 100 max 100 max 
BULB TEMPERATURE. ......¢08- 265 max 265 max 235 max 235 max 
TYPICAL CHARACTERISTICS TYPICAL CHARACTERISTICS 


EACH UNIT : EACH UNIT 


TYPE 829-B i TYPE 829-B 
E ¢= 12.6 VOLTS Eg= 12.6 VOLTS 
SERIES HEATER ARRANGEMENT 


GRID-N£2 VOLTS=200 GRIO-N&2 VOLTS=200 


etieeegae (es agra 
NAPE: Lo taal 
Vaadsle | Le 


o 
id 
fe) 
\ 


Nai VOLTS Ec\= +25 


CRID-N®} MILLIAMPERES 
GRID-N#2 MILLIAMPERES 


© so {00 150 200 
PLATE VOLTS PLATE VOLTS 


92CS-6114TS 92C$-8308T 


Typical Operation: 


DC Plate Voltage... % 2. ets: 750 500 750 500 750 750 
DC Grid-No.2 Voltage® ........ 190 200 200 200 200 200 
From series resistor of....... 40000 13000 32000 13000 32000 27500 
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SERIES HEATER ARRANGEMENT 


sae $= ————— = RCA Transmitting Tubes 


DC Grid-No.1 Voltage® ........ —50 -45 —-50 -45 -50 -50 volts 
From grid-No.1 resistor of.... 12500 3000 7200 3000 7200 4200 ohms 
From cathode resistor of. .... 360 170 270 170: — 270°. 200 ohms 

Peak RF Grid-No.1-to-Grid-No.1 
Woltace: mente ore ee 116 128- 124 128 124 134 volts 

DG PepaCurrent: |e has Sas 120 230 160 230 160 200 ma 

DC Grid-No.2 Current......... 14 23 17 23 17 20 ma 

DC Grid-No.1 Current (Approx.) 4 15 T 15 % 12 ma 

Driving Power (Approx.)....... 0.3 O59n= Ost 0.9 0.4 0.8 watt 

Power Output (Approx.)........ 70 83 90 83 90 115 watts 

Maximum Circuit Values (CCS or ICAS conditions): 

Gri INO. FCT Cte COSINGAMOE Go a 2s ea tay se evar rieaw' D2 oes alls, Sie ee ee 15000 max ohms 


® Obtained preferably from separate source, from plate-voltage supply with a voltage divider, or 
through series resistor of value shown. The grid-No.2 voltage must not exceed 600 volts under key-up 
conditions. 

6 Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 15 Me and with reduced 
input up to 60 Mc. Requires Small four-contact 

8 30B socket and may be operated in vertical position 
with base down, or in horizontal position with 
pins 1 and 4 in vertical plane. OUTLINE 46, Out- 
lines Section. Plate shows no color when tube is 
operated at maximum CCS ratings. The 830B 
is used principally for renewal purposes. 


PALAMEIT VOL RE CAC/DO) oo. nox sis acs, a Some oie steers eae Aer s aie Ses RI 10 volts 
PEAT ORR RORES: «5 (5 Usd. ae ks =o as ok EG AB ictus « Maeete Pires Gia yarevetacees 2 amperes 
ASIP TIED OAT Sear ES POE is es nso, 55 a See is 3 AS Pea pw de Cele 25 
Drrect INTERELECTRODE CAPACITANCES: 
ATOR PANE aie eo NORE a share ear A aieie beans a DEAR EOE ES ee eer 11 ran 
CTTIGMO ROTRENS Fy 60g Ss Age DER cose OnjsiP Cs KES oe eae Wee Te 5 put 
Phite te Hla menin sei bo 5s acevo Sts aie ares wleue ones sumeioiein/= ate cea Se 1.8 pul 
: ; Class B Class C 
Maximum CCS Ratings: Modulator Telegraphy 
DC. PERT VGETAGH: (0 38 wyors Scxac cece Ae ee ee es 1000 max 1000 max volts 
DC GSD: VieuPAGE du. oF = SB Sac Gano ce oes Bias winds ets cere —— -—300 max volts 
DC PLATRCUne eae ee oe ee et ee ew aie 150°" max 150 max ma 
CGR CURRANT ee oe ae a cot See be ee eee —_—— 30 max ma 
PLAGW ENPWE. ch 45 -a5.0 Lik Se ae a ee eee 150°*® max 150 max watts 
PLATE ESSA TION Goo os oc akin aoe wie tive «Se 60 max 60 mar watts 


® For maximum-signal conditions. 
® Averaged over any audio-frequency cycle of sine-wave form. 


TWIN BEAM POWER TUBE 


Heater-cathode type having mid- 
8 32A tapped heater used as rf power ampli- 


fier and oscillator. May be used with 

full input up to 200 Me. For operation 

at 250 Me, plate voltage and plate 
input should be reduced to 89 per cent of maximum ratings. Class C Telegraphy 
maximum plate dissipation (per tube), CCS 15 watts, ICAS 20 watts. Requires 
Septar seven-contact socket and may be operated in any position. OUTLINE 12, 
Outlines Section. Plates show no color when tube is operated at maximum CCS or 
ICAS ratings. 


HEATER ARRANGEMENT Series Parallel 
HVEATHR VOLTAGE (ACTBE) © Se: facie c ch aetna ee ce 1226 Gk 0: volts 


lenuuCcn pth 


PRATAP RGU NIDEIN Dien oie evint, soe iuae se wialdie hie ees eae 0.8 1.6 amperes 
LANE COND UC DANCE (MaChY Unie ie cota uo oi aihesiisbare aisewnte iol aloyeiarals ect 3500 umbhos 
Mu-Factor, Grid No.2 to Grid No.1 (Each unit)**....0........ 6.5 
DireEcT INTERELECTRODE CAPACITANCES (Each unit) :7 . 
CATION Gm GGO DAL). | eis: eiant aie obi. o le ote ode a beaters safe 0.07 max uu 
Grid No.1 to cathode, grid No.3, grid No.2, and heater 
DUCE GARIN eyecare erate Aa ain Ne ete ce ees) sare fod S trees! @ 8.0 ppt 
Plate to cathode, grid No.3, grid No.2, and heater mid- 
LUPE. Sent Ms Sysae GeeMeare ame arcvaa are Woe oe ake als One 3.8 put 
Grid No. 2 to cathode (including internal Grid-No. 2 by- 
DANSE DACLCOU IA Sil eye cl peed on Semele Phe Kiros ia, siecle ee es > ax 65 upf 
* Plate volts, 250; grid-No.2 volts, 135; plate milliamperes, 30. 
** Plate and grid-No.2 volts, 250; plate milliamperes, 30. 
S With external shield in plane of seal flange. 
PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 
Maximum Ratings: CCS ICAS 
AS) GOLA SIM NCREUEUN GLEN <2 traits te chatle, ta relcoy a tackhereite re le is eiwaew hy ne oe 600 max 600 max volts 
TCTs INO WO PAGE) 10 9!) icgrains sata Orne ooeusiatshata sos ukdee’ « 250 max 250 max volts 
DCAGREDAING eV OLTAGH) 0 51. 5.5 4) cronies Sohaiaier ane aushtonn ok Me -175 max -175 max volts 
ENG OAD HAC UNEECEINT Tie trols 1s. ccle cverore Ane ohatine aneMA ook ilecomtaplocreterorces oaadio 75 max 95 max ma 
DGGE Oak CURRENT acc aeisucie cia nis oie tihe vain sais bce 6 maz 6 max ma 
ISGAT Bo UN PENI renee ela teal fircrcts wien stene ever as care Get moan ete che ae NS 22 max 36 max watts 
GRIDSNO LT ENBU Biel sha ee ek ee ae ele ha ee OEE ale 3.4 mac 5 max watts 
PLAT He IN EA EOIN cits cap siarevbives datene abe iatastaisete isis. eke laters 10 max 15 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 100 max 100 max volts 
Heater positive with respect to cathode.............. 100 max 100 max volts 
SS Ugh MERA DUE pers yc eee bt ea where tiie tests 8) oe Sue 200 max 200 max AG: 
Typical Operation: 
DCM COM WOLURY Cems sats Golem ts scuest eh cree aint Foie a ises 425 600 600 volts 
DGOrGrid-NO-eeVGltaPeSiel sors sdstes a oleic arent vic Geaere aca eats 200 200 200 volts 
IT ORIAGICHTEOSISLON OF aiihicr cia cere aed bs cose a ule ts Se ae 14000 25000 20000 ohms 
DGiGrid=NGleV altace Gries ass cena Wh wegen aii =500) bb -70 volts 
Mr anit ori G: bk LOSISCOE OL tis cuss tila Gs ee eee fs ceeaee 25000 25000 23000 ohms 
Peak RF Grid-No.1-to-Grid-No.1 Voltage.........:... 140» §=150 160 volts 
PE) CRRA teCRGMET OIG ceo ee clan oe teenies is bre as 52 36 60 ma 
EXCuGrIG aINGOre ce UrEeMlbr a. fe eicis Ge PSL ane Selene en ain 16 16 20 ma 
DCrGrideNosl Gurrent, (A pproxe)\ es cs cous iaers «a ets eae tie 26 3 ma 
DViVineeLOWEENCADDLOX.) 2 2 os oar Te he ieee has 0.15 0.18 0.21 watt 
RowemOutpuGe CAD DIOX:) S.. scars sak. 1c greniammo islets taijenee 16 17 26 watts 
Maximum Circuit Values (CCS or ICAS conditions): 
RETIN LONE= GLE CUIGT EMESIS LATICO ce ian Mester, cree i ete: alay ance be lageus aliove npuandas a oustatars 25000 max ohms 


@ Obtained preferably from separate source modulated along with the plate supply or from the modu- 
lated plate supply through series resistor of value shown. 
6 Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 


either fixed supply or cathode resistor. 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony 


Maximum Ratings: CCS ICAS 
DC PEATE VGUTAGE 20% 2c. Si or Ee eins DEES ke 750 max 750 max volts 
DCeG nr NOs VGUTAGE, sieline: tucunehice, distkestitis «5 aio ae we tos 250 max 250 max volts 
DEVE RIB NiGalyViOUTAGH ss cist ol ciaisite seven arate ohare OR are -175 max -175 max volts 
DCeEVA TH GURRENT. fos oohts oe he rl uae ss Peet oe ante s 90 max 115 max ma 
DCO GRINGO CURRENT wrt es setae eae does, arora ata heels 6 max 6 max ma 
NS YG OL Bo Lok Ud &, Saee Oe le Se eR a Ren alee Re), 1, See eRe, Ome 36 max 50 max watts 
EET IO EIRENE oy csi ol aS Ace ED erie RE ree tes or ehh sh ok Plas ate tas 5 max 5 max watts 
PCATH UMS TEA TIONG oto ee cices ore Sie eee cia, eee 15 max 20 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 100 max 100 max volts 

Heater positive with respect to cathode. ...........4> 100 max 100 max volts 
ES TEAS) CE Meo AUNT CEI A Pe uabeprenieee cadet bce: shal Wits e walls siding eiteisevecre om 200 max 200 max nt 
Typical Operation: 

500 750 750 volta 


DC Plate Voltages. ok cso + SRE crated ePAE Ta sh Secysteseerec ene) 


a ome RCA Transmitting Tubes 


DC Grid=-No2 Voltave” cease’ sh oshe faee ence 200 

BOR Serer TORISCON OE fe 5s. Sins le eo bw a wiapele OIE aac 21000 
DO 'GPeeNOAAVOtawee so 24s ayatecesoiasa nam wheal ate y ete. Slee -—65 

FRODMELIG=IN Gel TEHIStOR Of oe ccotics ems omnes we oes 25000 

PTGHt CALBONE TOMS COD OL. dc cn «ede chains Sous oes 730 
Peak RF Grid-No.1-to-Grid-No.1 Voltage............. 150 
SO Coal al om 1 bg ae 0 ae gt i rere ry oe Pee sie ea wR ‘ie 
BSG ASPIGSIN Ose ecULTeN o> civ oae as cA lo mueie eelelerets oiela'eie och 14 
DC Gnid-Noil Current CANpTOxX.) | cnc eas wis sree «op ents su 2.6 
PITIVING EO WEE CADPTOK:) ceie cs 6 nae Ske ate er «see asst se 0.18 
Power Output’ CADproxeyacs oa,5 6 acura pies ie cies Crs ee 5 26 


Maximum Circuit Values (CCS or ICAS conditions): 


RST NG a CIE CU: PRESTR ao 54, cs adla state eke de MSs oun ae wid tori ouere panera 


200 
37000 
—65 
23000 


25000 max 


ohms 


® Obtained from separate source, from plate-voltage supply with a voltage divider, or from series 
resistor of value shown. The grid-No.2 voltage must. not exceed 600 volts under key-up conditions. 
4 Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


TYPICAL CHARACTERISTICS 
EACH UNIT 


TYPE 832-A 

E-=12.6 VOLTS 

SERIES HEATER ARRANGEMENT 
GRIO-N®2 VOLTS=250 — 


GRID NZI MILLIAMPERES 


PLATE VOLTS 


=a ee 
° 100 200 300 400 


92CM-4910F2 


AVERAGE CHARACTERISTICS 
EACH UNIT 


TYPE 832-A 
E¢='2.6 VOLTS 


130 


100 


$o 


PLATE (14,) OR GRID-NE2(Ico MILLIAMPERES 


——— 


PLATE VOLTS 
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SERIES HEATER ARRANGEMENT 
GRID-N®2 VOLTS3250 


*2CM- 491272 


Technical Datta == Sas a 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as af power amplifier and modu- 83 3A 


lator and as rf power amplifier and os- 

cillator. May be used with full input 

up to 80 Mc with natural cooling (20 

Me with forced-air cooling), and with reduced input up to 75 Me. Class C Teleg- 
raphy maximum plate dissipation with natural cooling, CCS 300 watts, ICAS 350 
watts; with forced-air cooling, CCS 400 watts, ICAS 450 watts. 


FILAMENT MO MEAG HCA C/ DC) SSP cess eo ot dak eon er Rb tales to ae aie eels 10 volts 
GAP MUON CRG URAL EON DE Ga RG PERW.S Me a daze MM ME CEG, oicast vile few Ret wane NE Ge Gleaner s 10 amperes 
AREPNEL EEC ATL CONIA C LOR cris Elst ooo GPeMRUaN elie, «a akcee. tice MORveliei csase “GML Oe ce itarle ainace 35 


D1rREcT INTERELECTRODE CAPACITANCES: 


SEPT CL MADRID LC meet are coe UE oe Ge aris diene Re moL x iiTonen Chovrawore hele asd Ris eer eid aete wher tick 6.3 put 

TAG) RD) TENE OTS SA apeea nani ts oR ER RCRA cy 0c ROI CTRER EARS TEC age ee et rr 12.3 uf 

Msi ert Catoertl arr Gta batt oe cathe erates cl Mads, Mises ts Westen a8 sree encase  RNALWE wie ie ca 8.5 put 
* Grid volts, -10; plate milliamperes, 200. 

AF POWER AMPLIFIER AND MODULATOR—Class B 
Natural Cooling Forced-Air Cooling 

Maximum Ratings: CCS ICAS CES ICAS 
DC PEATE VOLTAGE 0.05.6. kau 3000 max 3300 max 4000 max 4000 max volts: 
MAXIMUM-SIGNAL DC PLATE CuR- 

PLEIN Dee Eee ial sec te hi alee 500 max 500 max 500 max 500 max ma 
MAXIMUM-SIGNAL PLATE INPUT®. 1125 max 1300 max 1600 max 1800 max ' watts 
PLATE DISSIPATION®......°.... 300 max 350 max 400 max 450 max watts 
Typical Operation (Values are for two tubes): 

DCaPlater Voltage tes..|... tsi. a 3000 3300 4000 4000 volts 
DC Grid Voltage? . -70 -80 —100 -100 volts 
Peak AF Grid-to- Grid Voltage... 400 440 480 510 volts 

- Zero-Signal DC Plate Current. 100 100 100 100 ma 
Maximum-Signal DC Plate Cur- 

1) AN gees 5, 5) creck gt CCN ate 750 780 00 900 ma 
Effective Load Resistance (Plate 

GONDIACO) Te Sees latets al seeteke cats 9500 10500 ow” 12000 11000 ohms 
Maximum-Signal Driving Power 

CAD Prox dips sts Mees kes 20 30 29 38 watts 
Maximum-Signal Power Output 

CAD PLOXAyacioet «(ce a lane levees 1650 1900 2400 2700 watts 


® Averaged over any audio-frequency cycle of sine-wave form. 
+ For ac filament supply. 


AVERAGE PLATE CHARACTERISTICS 


TYPE 833-A 
E¢ = 10 VOLTS AC 


| 
ae 


PLATE AMPERES 


aed 
Be 
—| 
> 
= 
x 
pie 
= 


300 3000 3500 4000 
Eb) 92CM-8196T 
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PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Natural Cooling 


Maximum Ratings: 
DC PLATE VOLTAGE...........: 
DC ‘GRID VOLTAGE 00. ach poke} 
DC PLATE CURRENT. ieee 
D© Grip CURRENT. cass 3 os ssn s 
PEATE UNEULR oc coe a oh eine sapere 
PLATE DISSIPATION. ........000. 
Typical Operation: 
DC Plate Voltage. ....0:6140. 0 
DPC iGrid: Voltage dic essing eile 
From grid resistor of........ 
Peak RF Grid Voltage.......... 
DE: Plate Currents. . 2.5 ine nase 
DC Grid Current (Approx.)..... 
Driving Power (Approx.)....... 
Power Output (Approx.)...... 


ccs 
2509 max 
—500 max 
400 maa 
100 max 
835 maz 
200 mac 


635 


ICAS 
3000 max 
—500 max 

400 max 

100 max 
1000 max 

250 max 


Forced-Air Cooling 


CCS 
3000 max 
—500 max 

450 max 
100 max 
1250 max 
270 max 


3000 
~800 
3600 
490 
415 
85 
37 
1000 


ICAS 
4000 max 
-—500 max 

450 mac 

100 max 
1800 max 

350 max 


4000 
-325 
3600 
520 
450 
90 
42 
1500 


volts 
volts 
ma 
ma 
watts 
watts 


volts 
volts 
ohms 
volts 
ma 
ma 
watts 
watts 


6 Obtained from grid resistor of value shown or from a combination of grid resistor with either fixed 


supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 


RF POWER AMPLIFIER—Class C FM Telephony 


Natural Cooling 


Maximum Ratings: 


DG WPLATE VOUPAGH & vi... eae en 
DG. GRID VGRTAGH 22.0 6 ok eal aS 
DG PEATE CURRENT <9 43.0... S60 
DC\\GRID CURRENT .. G0. es cee 
PATH INPUT CORE. join ae ee 
PLATE DISSIPATION. .. 2.2. 902,.. 


Typical Operation: 
DC Plate-Voltave:: Sac ss. ck 
DE Grid Voltage* .:....)%%.. 
From grid resistor ra hs os 
From cathode resistor of.... 
Peak RF Grid Voltage......... 
DC Plate Currentiiy 2. 6s. {hs es 
DC Grid Current (Approx.).... 
Driving Power (Approx.)...... 
Power Output (Approx.)....... 


* Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 


CCS 
3000 max 
—500 max 

500 mac 
100 max 
1250 max 
300 max 
2250 3000 
-125 -200 
1500 3600 
230) 425 
300 8360 
445 415 
85 55 
23 20 
780 1000 


ICAS 


3300 max 


~500 max 
500 max 
100 mar 
1500 max 
350 max 


3000 


1150 


Forced-Air Cooling 


CCS 
4000 ma. 
~500 mar 

500 max 
100 mar 
1800 max 
400 max 


4000 


OPERATING CONSIDERATIONS 


Type 833A requires special mounting and may be operated in vertical position 
with filament end up or down, or in horizontal position with all terminals in same 
vertical plane. OUTLINE 58, Outlines Section. 

For operation with natural cooling at 50 Me, plate voltage and plate input 
should be reduced to 90 per cent of maximum ratings; at 75 Me, to 72 per cent. For 
operation with forced-air cooling at 50 Me, plate voltage and plate input should be 
reduced to 83 per cent of maximum ratings; at 75 Me, to 65 per cent. 

With forced-air cooling, an air flow of 40 cubic feet per minute from a 2-inch- 
diameter nozzle directed vertically on the bulb between grid and plate seals is re- 
quired to limit the temperature between these seals to 145°C. 

When the 833-A is used in the final amplifier or a preceding stage of a trans- 
mitter designed for break-in operation and oscillator keying, a small amount of 
fixed bias must be used to maintain the plate current at a safe value. With a plate 
voltage of 4000 volts, a fixed bias of at léast -90 volts Should be used. © - 

Plate shows an orange-red color when tube is operated at maximum CCS or 


ICAS ratings. 
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ICAS 
4000 max 
-590 mac 

500 mar 

100 mac 
2000 max 

450 max 


4000 


= Technica Daa O—_—_—_=—— 


TYPE 833-A 
Eg =lO VOLTS AC 


2 
PLATE VOLTS 
92CM-6197T 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as rf power amplifier and oscil- 83 4 
lator. May be used with full input up 
to 100 Mc. For operation at 170 Me, 
plate voltage and plate input should 
be reduced to 80 per cent of maximum ratings; at 350 Me, to 53 per cent. Class C 
Telegraphy maximum CCS plate dissipation, 50 watts. Requires Small four-contact 
socket and may be operated in vertical position only, base up or down. OUTLINE 47, 
Outlines Section. Plate shows an orange-red color when tube is operated at maxi- 
mum CCS ratings. 


DEUAME NP VOUDAGH (AC/DC) ee Ce ae ea ee crac Rie eter a reset ha NN D. 7.5 volts 
PAIGAMENTEOURREND | cere, bs Qhe Renata ere le iis ae athin Wi titie eee els. a PURLW SS 3.1 amperes 
PUMPUIS ICA TIONGRUAC TOR eisai ah 4. yciade /ouk Te € are: ai el st SP EPA RGSS w) Wala ue het br be osge lo soipl pil 10.6 
DIRECT INTERELECTRODE CAPACITANCES: 

EPP L ERR a eye Tea Ae hn A ea ed ee leh Ma aie a een ean sR cog 2.4 pt 

RAL IMISLL ATEN LMR S| th eit cei tee ek ote § Fae en nia eer le ah mace leon uni aus, oi anes ave ppl 

AMECIOMMATNONE ORE EM Corto 20 olla Une rie ee hac cse abe Aaest aot Bite aed Ri eicyars 0.6 pry 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: 
DGAECATHAVOLTAGE oc chen ris tc emt epee eas Uo terra ues ee deste eis tears Wee neo ica 1250 max volts 
SACOG TIP RV OLA GI) ree ie oa RATES gina Ohta eee aie Wletet or are shad 84. -400 maz volts 
ADC LTA EC UR IEIN Dibsg. We coer eto yer aaa TOT eels ei eielh on tae Oe oO ean Dhahs 100 max ma 
DC Grip CURRENT no chen es REICH e Cit Arata aNd Senet ae oe ble 20 max ma 
STASI BERT RUDE oe SRD UR RENE TCE os CMa ale ore id ws See wide we era ON & 125 maz watts 
PICAT EE LISS LE ALTO Ni ete eae ern oy srctte roars Setrsl oy ooraire oa N Paes. bee fare ane tanet lal sPaietare praite 50 maz watts 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as ri 
power amplifier and oscillator. May be used 
with full input up to 20 Mc and with reduced 83 5 
input up to 100 Me. Requires Jumbo four- 
contact socket and may be operated in vertical 
position with base down, or in horizontal posi- 
tion with pins 1 and 3 in vertical plane. OUTLINE 
52, Outlines Section. Direct interelectrode ca- 
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pacitances: grid to plate, 9.25 uuf; grid-to filament,.6 uuf; plate to filament, 5 uuf. Plate shows a barely 
perceptible red color when tube is operated at maximum CCS ratings. Except for interelectrode capac- 
itances, the 835 is identical with DISCONTINUED ie 211. The 835 is a DISCONTINUED type 


listed for reference only. 
~- HALF-WAVE 
VACUUM RECTIFIER 


Heater-cathode type having two 

83 6 cathodes used in power supply of 

transmitting and industrial equip- 

ment. Maximum peak inverse plate 

volts, 5000; maximum average plate 

amperes, 0.25. Requires Small four-contact socket and may be operated in any 

position. OUTLINE 44, Outlines Section. The 836 has two separate cathodes, each of 

which is connected to its respective heater terminal. Plate-circuit return should be 
made to the mid-tap of the heater transformer. 


HEATER VOLTAGE (AC)°.......... 2 Re | ae EE ee oka ReneS Gay 2.5 volts 
HWATER OGURRENT 5) 5 5°55: sic ors. 4 he eRe obs 00 INO eo PIE so cite ta a a 6 ear 5.0 amperes 
HALF-WAVE RECTIFIER 

Maximum Ratings: 

PAK INVERSE PATH: VOLTAGE: ict. oe Cees oie ce ee. ee are en eee re 5000 max volts 

PLATE CURRENT: , 
b Gfari Ce aes ee eGR rR cst Scag, oe rg i aren rag Para MA an Sa! een ae ee 1 max’ ampere 
AVORRU OS So aia |s Se eel eae Bias oe torkie OF Ro ee erate al ce ete. ice 0.25 max ampere 
Fault, for duration of 0.1 second maximum............. as sats 5 max amperes 


° Heater voltage should be applied approximately 40 eaeonde before the application of plate voltage. 


BEAM POWER TUBE 


Heater-cathode type used as rf 

g 3 7 power amplifier and oscillator. May be 

used with full input up to 20 Me. For 

operation at 40 Me, plate voltage and 

plate input should be reduced to 76 

per cent of maximum ratings; at 60 Me, to 62 per cent. Class C Telegraphy maxi- 
mum CCS plate dissipation, 12 watts. Requires Medium seven-contact socket and 
may be operated in any position. OUTLINE 34, Outlines Section, except has no 
bayonet pin. Plate shows no color when tube is operated at maximum CCS ratings. 


PIBATER -ViOUTAGE CAC/ DE) ork ihsrs ee eR eS Ete ie eo ica 12°56 volts 
PIBA TER CGRREINT As, 5c cork eee ee ee eee eee 0.7 ampere 
TRANSCONDUCTANCE (For plate current of 24 milliamperes) ......... “oho 3400 p»mhos 
DIRECT INTERELECTRODE CAPACITANCES: 

Grid-No.1 to plate (With external shielding)......................... 0.20 max put 

Grid No.1 to cathode, grid No.3, grid No.2, internal shield, and heater... 16 put 

Plate to cathode, grid No.3, grid No.2, internal shield, and heater...... 10 upf 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 


RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


DC PIATEVOLTAGB 22a cost ete ee OOO TEE SEIEETE Lancet ine cee e ine 500 max volts 
DC) GRIDENO3) VOLTAGE FR il Aes cre OR eee Oo Serhan om nica 200 max volts 
DC (GRID-N0.2) VOLTAGE 3.4.2. focis/s kis eS Re ree ee, eee ice ec ae 200 max volts 
DC GRIDENOD LV OL TAGE sus cin cides Mcrae ae Bi aie ince ere aaa eet Sea -—200 max volts 
DC. PRAT: CURRENT 56:0 Gee etl ete ont wa aes creme es Shea Sa sea ae arate IR Pera leneh es 80 max ma 
DC Grip-No. CURRENT} 4) BOGE uo aoe ce oes ee Hee a ren ears 8 max ma 
PLATE INPUT 6 ks 5 Fo Re ee ee ae Pateahatere cae ae Seen ee ome 32 max watts 
GRID-NOSfINPUT 335333 55 ER Re es ae a ee ee er ee pore 5 max watts 
GRID-N OLQ"ENP UT oo yp vores ee cee ee SL rere! CIGAR ter at ata eee 8 maz watts 
PATE: DISSIPATION: 5 2... ho cclcle he te Ree ote ae ATE Te Semeareret rohan otere 12 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ...5.....8.5 00 sco cee ee cecce 100 max volts 

Heater. positive with-respect'to Cathodes tei. va. cote ccc eiemrelsiae elene 100 max volts 


FILAMENT VOLTAGE (AC/DC) 
FILAMENT CURRENT..... 


= Technical Dat =—— 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 30 Me and with reduced 
input up to 120 Mc. Requires Jumbo four- 
contact socket and may be operated in vertical 
position with base down, or in horizontal posi- 
tion with pins 1 and 3 in vertical plane. OUTLINE 
52, Outlines Section. Plate shows no color when 
tube is operated at maximum CCS ratings. The 
838 is used principally for renewal purposes. 


SiKp) Uniroyal ellsel lee) ( \ehiphieme cellenjel pil e| ier (e yer aire.) fe) 0) dive) bee el evel ‘se 


Ste) Vol Ghrokseuis” (a, 78! (6) (6) GW) 10, Ney iwi (6) 14/110) 16) 018) 6) 0, 0:0e % 6 6 (ule (6) 4) (0) Bre) 0) (0.16 else elre) a 


Direct INTERELECTRODE CAPACITANCES: 


Grid to plate........ 
Grid to filament..... 
Plate to filament.... 


Maximum CCS Ratings: 


DC PLATE VOLTAGE.... 


DC GRiD VOLTAGE 


copia! relic) fe 0) o) 6 Ebel 8 sMefiel in a) @helerelé Bt (eq) 6) -0 eye ee) eves: ¢ 14, 6) ele je 6. Nie 16 


i 


© ay a) (a. \oir ee) Bipesene, 6 (¢ @ @ 6 10) 618) 8 © 0/1¢: 6) 10), 9)- 9, 19/16) 016) 6) '@ 1a] 4), ter 0,116: [0 (0) (0) [ee \. 


Class B 
Modulator 


Me aete ns sor oars casaate micro Rctekosancote 1250 maz 


Ce 


55 BRC e Aerator eens Ora 175°" maz 


she tuteh Bia #8) Ole) ole) eleyeis) ole mu elie 18) 160016 


Mea AS a8 ieee hy eae cree ie aoe esa 220°" max 
Bt eed WNC ox echinsbey ex cutickat ore 100° max 


® For maximum-signal conditions. 
™ Averaged over any audio-frequency cycle of sine-wave form. 
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POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 6 Me and with reduced 
input up to 80 Mc. Requires Small four-contact 
socket and may be operated in vertical position 
with base down, or in horizontal position with 
pins 1 and 4 in vertical plane. OUTLINE 32, Out- 
lines Section. Filament volts (ac/dc), 7.5; am- 


838 


10 volts 
3.25 amperes 
7.8 put 
6.0 pout 
4.0 puf 
Class C 
Telegraphy 
1250 max ' “volts 
~400 max volts 
175 maz ma 
70 max ma 
220 max watts 
100 max watts 


841 


peres, 1.25. Direct interelectrode capacitances: grid to plate, 7.5 uuf; grid to filament, 4.0 uuf; plate to 
filament, 2.6 uuf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate 
volts, 450 maz; de grid volts, -200 maz; de plate ma., 60 max; de grid ma., 20 maz; plate input, 27 max 
watts; plate dissipation, 15 max watts. Plate shows no color when tube is operated at maximum CCS 
ratings. The 841 is a DISCONTINUED type listed for reference only. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af. power amplifier and modulator. Requires 
Small four-contact socket and may be operated 
in vertical position with base down, or in hori- 
zontal position with pins 1 and 4 in vertical 
plane. OUTLINE 32, Outlines Section. Filament 
volts (ac/dc), 7.5; amperes, 1.25. Direct inter- 
electrode capacitances: grid to plate, 6.4 puf; 
grid to filament, 3.2 yyf; plate to filament, 2.6 


842 


ppt. Maximum CCS ratings as CLASS A AF POWER AMPLIFIER AND MODULATOR: dc plate 
volts, 425 maz; plate dissipation, 12 maz watts. Plate shows no color when tube is operated at maximum 
CCS ratings. The 842 is a DISCONTINUED type listed for reference only. 


POWER TRIODE 


Heater-cathode type used as rf power am- 
plifier and oscillator. May be used with full 
input up to 6 Mc and with reduced input up to 
30 Me. Requires Small five-contact socket 
and may be operated in any position. OUTLINE 
32, Outlines Section. Heater volts (ac/dc), 2.5; 
amperes, .2.5. Direct interelectrode capaci- 
tances: grid to plate, 3.9 uuf; grid to cathode 
and heater, 4 uuf; plate to cathode and heater, 
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2.5 uuf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate volts, 
450 max; de grid volts, -200 maz; de plate milliamperes, 40 mar; de grid milliamperes, 7.6 mar; plate 
input, 18 maz watts; plate diasipation, 15 max watts; peak heater-cathode volta, = 45 maz. Plate shows 
no color when tube is operated at maximum CCS ratings. The 348 is a DISCONTINUED type listed 
for reference only. 


POWER TRIODE r 


8 4 5 Thoriated-tungsten-filament type 

used as af power amplifier and modu- 

lator. Class AB; maximum CCS plate 

dissipation, 100 watts. Requires Jum- 

bo four-contact socket and may be 

operated in vertical position with base down, or in horizontal position with pins 1 

and 3 in vertical plane. OUTLINE 52, Outlines Section. Plate shows no color when 
tube is operated at maximum CCS ratings. 


G F 


PILAMBNT, VOLTAGE (AC/DeE):. 2 aeM conan. cos pee COS Le eeAaL os see elenns ae 10 volts 
FILAMENT GuRRENTIY .... . SRG MORS .6.55 cae acs sien ye anes d eiateie a cme 3.25 amperes 
AMPLIFICATION, BACTOR cic cakls oo AE ce ie Oe ss he Tieie eia aes ado eeatere ea 5.3 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid Tarp ateee oh ak id, is ML ce nce bates Sista he wel Sere iat, Share eeetaret 12.44 put 
Grid to PHS Mment soos jhe oe oR LS VO ee. SF OEERE OIE IS Se Ie eae ae 5.0 put 
PISte: £0 SAAN 5S Se es 5, ree ico creas Re ee Be ee 5.0 put 
AF POWER AMPLIFIER AND MODULATOR—Class AB} 
Maximum CCS Ratings: 
TIGER UAPRSVOLTAGS eek: Sala uediavethaubieetiane etal ae eh onan a RM Nes eon at 1250 max volts 
DiC GRID VOLTAGE. aioe) o's is a skins Sil Oe ee CIR cS See en —400 max volts 
LEC APIO URED ys) a) coca Beck rae eo Ce ce eee reece 0 oe 120 maz ma 
PUA BRS ENP UT 5 oko os as Weeks 6 ee ieee Fe En a oe oie re 150 max watts 
PUATE DISSIPATION 6 5:3 1s Sdaels: asd: aw Ro tel ee a ee eich ie cea 100 maz watts 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 3 Me and with reduced 

849 input up to 30 Me. Tube may be operated in 
vertical position with filament end up, or in 
horizontal position with plate in vertical plane. 
Maximum over-all length, 14% inches; maxi- 
mum diameter, 4'% inches. Filament volts 

(ac/de), 11; amperes, 5. Direct interelectrode capacitances: grid to plate, 34 yuf; grid to filament, 17 uf; 
plate to filament, 3 uuf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: de 
plate volts, 2500 max; de grid volts, -500 maz; de plate amperes, 0.35 max; de grid amperes, 0.125 maz; 
plate input, 875 max watts; plate dissipation, 400 maz watts. Plate shows cherry-red color when tube is 
operated at maximum CCS ratings. The 849 is a DISCONTINUED type listed for reference only. 


POWER TETRODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator at frequencies 
up to 15 Me. Requires Jumbo four-contact 
socket and may be operated in vertical position 

8 50 with base up or down, or in horizontal position 

with pins 1 and 3 in vertical plane. OUTLINE 53, 

Outlines Section. Filament volts (ac/dc), 10; 

amperes, 3.25. Direct interelectrode capaci- 

tances: grid No.1 to plate (with external shield- 

ing), 0.25 maz puf; grid No.1 to filament and grid No.2, 17 puf; plate to filament and grid No.2, 25 yyf. 

Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate volts, 1250 maz ; 

de grid-No.2 volts, 400 max; de grid-No. 1 volts, ~-400 max; de plate milliamperes, 175 maz de; grid- 

No. 1 milliamperes, 40 maz; plate input, 220 mex watts; grid-No.2 input, 10 maz watts; plate dissipa- 

tion, 100 maz watts. Plate shows a barely perceptible red color when tube is operated at maximum CCS 
ratings. The 850 is a DISCONTINUED type listed for reference only. 
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POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
c . power amplifier and oscillator. May be used 
with fullinput up to 3 Mc and with reduced in- 851 
put up to 15 Mc. Tube may be operated in ver- 
tical position with filament end up, or in hori- 
zontal position with plate in vertical plane. 
Maximum over-all length, 17-5/8 inches; maxi- 
mum diameter, 6-1/8 inches. Filament volts 
(ac/de), 11.0; amperes, 15.5. Direct interelectrode capacitances: grid to plate, 47 yuf; grid to filament, 
25.5 ppt; plate to filament, 4.5 uuf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCIL- 
LATOR: de plate volts, 2500 max; de grid volts, -500 max; de plate amperes, 1 maz; de grid amperes, 
0.2 maz; plate input, 2500 max watts; plate dissipation, 750 maz watts. The 851 isa DISCONTINUED 
type listed for reference only. 


GP) BLACE 


P 


POWER TETRODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 30 Mc. For operation at 
60 Me, plate voltage and plate input should be 
reduced to 75 per cent of maximum ratings; at 860 
120 Me, to 50 per cent. Requires Small four- 
contact socket and may be operated in vertical 
position only, base down. OUTLINE 57, Outlines 
Section. Plate shows no color when tube is oper- 
ated at maximum CCS ratings. The 860 is used 
principally for renewal purposes. 


PUA M MEY UM PAGHECAG/ DO)... 5a 36 ti. clases a etna pha atin Oe ka ae alee be 10 volts 
PIRUEA ME CMe UEP ESD Leesan nls ede gan Syl clicltns geshiw auranes eeacgbad erie Bolan woe oy tote gan tea Ane Wisk oe 3.26 amperes 
TRANSCONDUCTANCE (For plate current of 50 milliamperes)............... 1100 umhos 
MEE Oe MR ERIREPURUST es as dan ae ie Dies wea Pw laa s a wank» 200 
DrrEcT INTERELECTRODE CAPACITANCES: - 

Grid No.1 to plate (With external shielding). ................0000005 0.08 max up 

Grid No.1 to filament and grid No.2... 0.0.0... 0. cc ccc ccc ee eens 7.765 pf 

Plate tomlament and grid: N6.25...3.005 ho Ae ees 7.5 put 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: 
CORE LA Me WOLTAGHI ee hei oi cet teh a hers hear Wile eas! oLeh Ones net uMe Nees! del 3000 maz volts 
Be ORe RR y GG ACE IS py ay Seta oh Sex hela tind Ao, tye pipe ¥ ae wm 500 max volts 
PONG Re Cr OLTAGE, «ho teaarcelainieena Alatvbie Sudatbe «cmH ne ace me wale ws —800 max volts 
DEV RRATH CURRENT: (ive cc tds dscns als 65 Laie Panien ite nusere etaue ten ius. tiethe bird sical 150 maz ma 
DC Grip-No.1 CURRENT...... SA Ne eet bo acs, sci keen Aceh Bx a ei ed 40 max ma 
JEP PNW DUBS eg STU he eee nad ae eI Wate kee) be Sache Fw iter 4 Wee eee OC Wie gee ee a 300 max watts 
Grip-No.2 INPUT. ............. PPS a Bch teres oe Oe Oe eer 10 maz watts 
CATE reheat AE LONG Pir Uae 5 0. 9. cebceaaener dwar rie tees ear Homasetas alten odeanssionsolehocueare alee 100 max watts 


POWER TETRODE 


Thoriated-tungsten-filament type used as 
rf amplifier and oscillator up to 60 Mec. Maxi- 
mum over-all length, 17-7/32 inches; maximum 
radius, 6-5/8 inches, Filament volts (ac/de), 11; 86] 
amperes, 10. Direct interelectrode capacitances: 
grid No.1 to plate (with external shield), 0.1 
maz puf; grid No.1 to filament and grid No.2, 
14 wut; plate to filament and grid No.2, 11 yuf. 
Maximum CCS ratings as RF POWKR AM- 
PLIFIER AND OSCILLATOR: de plate volts, 3500 max; de grid-No.2 volts, 745 max; de grid-No.1} 
volts,~1000 max; de plate ma., 350 maz; de grid-No.1 ma., 75 max; plate input, 1200 max watts; grid- 
No.2 input, 35 maa watts; plate dissipation, 400 max watts. The 861 is a DISCONTINUED type listed 
for reference only. 
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POWER TETRODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator at frequencies 
up to 60 Me. OUTLINE 34, Outlines Section. Fil- 

865 ament volts (ac/dc), 7.5; amperes, 2. Direct in- 

5 terelectrode capacitances: grid No.1 to plate 

(with external shield), 0.1 uuf; grid No.1 to fila- 

ment and grid No.2, 8.5 max uyf; plate to fila- 

ment and grid No.2, 8 puf. Maximum CCS 

ratings as RF POWER AMPLIFIER AND 

OSCILLATOR: dc plate volts, 750 max; de grid-No.2 volts, 175 max; de grid-No.1 volts, 200 max; 
de plate ma., 60 maz; de grid-No.1 ma., 15 maz; plate input, 45 max watts; grid-No.2 input, 3 maz 
watts; plate dissipation, 15 max watts. The 865 is a DISCONTINUED type listed for reference only. 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 


Coated-filament type used in 

866A power supply of transmitting and in- 

dustrial equipment. Maximum peak 

inverse anode volts, 10,000; at maxi- 

mum average anode amperes, 0.25. Re- 

quires Small four-contact socket and may be operated in vertical position only, 
base down. OUTLINE 43, Outlines Section. 


SHIELD 


RICA MANET MODPAGE: (AC) 2. 16: 03:8 ins nce eaten ataveinete efeitos aise ces Seem alec ataene 2.0 volts 
Bi AMON CURE BNE) 2c) oor ss shi cree ade eee cin ci oily Jae nee Stee 5.0_ amperes 
Paac Laen VOLTeGn Dror (Aprox: 00 iti.0 Cobh es On ny scree ee 15 volts 
° Filament voltage must be applied at least 15 seconds before the application of anode voltage. 
HALF-WAVE RECTIFIER 
Maximum Ratings, (For power-supply frequency of 60 cps): 
PEAK INVERSE ANODE VOLTAGE.............. 2500 max 5000 max 10000 max volts 
ANODE CURRENT: 6 ie 
Peak sa 2 Seen ee Oe rete 2 max 1 max 1 max amperes 
A VELA GONG ore lots Sse crt Ee I Pc ek cee 0.5 max 0.25 max 0.25 maz ampere 
Fault, for duration of 0.1 second maximum . 20 max: 20 max 20 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE® . 20 to 80 20 to 70 20 to 60 eC 


* Averaged over any interval of 30 seconds maximum. 
® Operation at 40° + 5°C is recommended. 


RATE OF RISE OF CONDENSED - 
MERCURY TEMPERATURE 


TYPE 866A 
Ey VOLTS | LOAD 
CURVE |" RMS | AMPERES 


TEMPERATURE RISE 
OF CONDENSED MERCURY 
ABOVE AMBIENT TEMPERATURE - °C 


0 5 10 15 20 25 30 


HEATING TIME-MINUTES 
92CS- 9028TI 


152 


een Lechnical Data 


Operating Values: 
; Circuit Maz. Trans. Approx. DC Max. DC Maz. DC 


(For circuit figures, refer to Sec. Volts Output Volts Output Output KW 
Rectifier Considerations (RMS) To Filter Amperes To Filter 
Section) Fig. E Eav Tay Pde 


In-Phase Operation 


7000° 3200 0.25 0.8 

Half-Wave Single-Phase... 57 35004 1600 0.25 0.4 
1700° 800 0.50 0.4 © 

wis 3500° 3200 0.5 1.6 

Full-Wave Single-Phase. . . 58 17004 1600 0.5 0.8 

800° 800 0 0.8 

7000° 6400 0.5 3.2 

Series Single-Phase....... 59 35004 3200 0.5 1.6 

1700° 1600 0 1.6 

; 4000° 4800 0.75 3.6 

Half-Wave Three-Phase... 60 20004 2400 0.75 1.8 

1000° 1200 1.5 1.8 


’ Quadrature Operation 


4000° 4800 1.5 7.2 
Parallel Three-Phase...... 61 20004 2400 1.5 3.6 
10002 1200 3.0 3.6 
4000° 9600 0.75 7.2 
Series Three-Phase........ 62 20004 4800 0.75 3.6 
1000° 2400 1.5 3.6 
3500° 4500 0.91* 1.08 4.05* 4,58 
Half-Wave Four-Phase.... 63 17004 2300 0.91* 1.08 2.07* 2.3" 
8002 1100 1.82* 2.08 1.98* 2.28 
ane 3500° 4800 0.95* 1.08 4.60* 4,88 
Half-Wave Six-Phase..... 64 17004 2400 0.95* 1.08 2,30* 2.48 
800° 1200 1.90* 2.08 2.28* 2.48 


* For maximum peak inverse anode voltage of 10000 volts and maximum average anode current of 
0.25 ampere. ? 


4 For maximum peak inverse anode voltage of 5000 volts and maximum average anode current of 0.25 
ampere. 


"For maximum peak inverse anode voltage of 2500 volts and maximum average anode current of 0.5 
ampere. 
* Resistive load. ™ Inductive load. 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 


Coated-filament type used in 
power supply of transmitting and in- 8 7 2A 
dustrial equipment. Maximum peak 
inverse anode volts, 10,000; maximum 
average anode amperes, 1.25. Requires 
Jumbo four-contact socket and may be operated in vertical position only, base 
down. OUTLINE 54, Outlines Section. 


EXGAMENT A VOLTAGILCAC) OA Vccatenrede trim ma oe mene ce tie Seer od 5.0 volts 

BILAMPONT CURRENT 52 cu <6s.cih SES cee code seth isc gro see ae ierale @ha ons soaks io amperes 

PEAK CORR VOLTAGE! DROPA(APPIOxs) hie ee iat Sore. cicl 3 onc te ite alee =, ARE 10 volts 

° Filament voltage must be applied at least 30 seconds before the application of anode voltage. 
HALF-WAVE RECTIFIER 

Maximum Ratings, (For power-supply frequency of 60 cps) : 

PWAK INVERSHSANODE: VOLTAGE, coo see 6 cy ye.< oleis ice oie suelo 5000 max 10000 max volts 


RCA Transmitting Tubes 


ANODE CURRENT: 


ORI 2s 5c aictecslipdabrss sain) 3, 9:20. SRR ae ae ie tah eee ie 5 maz 5 max amperes 
ASV OPATO Ga 55.5.5 Rhee Mids ete BND eae MRE atalrs out cee 1.25 maz 1.25 max amperes 
Fault, for duration of 0.2 second maximum ............ 50 maz 50 maz amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE® ........... 20 to 70 20 to 60 °C 


4 Averaged over any interval of 15 seconds maximum. 
® Operation at 40° + 5°C is recommended. 


Operating Values: 


Circuit Maz. Trans. Approx. DC Maz. DC Mar. DC 
(For circuit figures, refer to Sec. Volts Output Volts Output Output KW 
Rectifier Considerations (RMS) To Filter Amperes To Filter 
Section) Fig. E Eay Tay Pade 


In-Phase Operation 


7000¢ 3200 1.25 4.0 
Half-Wave Single-Phase... 57 35004 1600 1.25 2.0 
3500° 3200 276 8.0 
Full-Wave Single-Phase... 58 1700* 1600 2.9 4.0 
7000°® 6400 2.5 16.0 
Series Single-Phase....... 59 35004 3200 2.5 8.0 
4000° 4800 3.75 18.0 
Half-Wave Three-Phase... 60 20004 2400 3.75 9.0 
Quadrature Operation 
4000° 4800 7.5 36.0 
Parallel Three-Phase...... 61 20004 2400 7.5 18.0 
4000° 9600 3.75 36.0 
Series Three-Phase....... 62 2000* 4800 3.75 18.0 
3500° 4500 4.5* 5.08 20.0* 22.58 
Half-Wave Four-Phase.... 63 17004 2250 4,5* 5.08 10.0* 11.28 
3500° 4800 4. 75* 5.08 22.8* 24.08 
Half-Wave Six-Phase..... 64 17004 2400 4, 75* 5.08 11.4* 12.08 
* For maximum peak inverse anode voltage of 10000 volts and maximum average anode current of 1.25 
amperes. 
4 For maximum peak inverse anode voltage of 5000 volts and maximum average anode current of 1.25 
amperes. 
* Resistive load. ® Inductive load. 


RATE OF RISE OF CONDENSED - 
MERCURY TEMPERATURE 


pre s72a| b-r-t-4 | | 
Teck Pa bi 


20 


LOAD 
CURVE | VOLTS 
1s Ras. [AMPERES 


nee 


Oo 10 20 30 40 


HEATING TIME - MINUTES 
92CS-9029TI 


TEMPERATURE RISE 
OF CONDENSED MERCURY 
ABOVE AMBIENT TEMPERATURE — °C 


3 


154 


eons Technical Data = an 


MEDIUM-MU TRIODE 


Acorn heater-cathode type used 
as af amplifier and as rf amplifier and 
oscillator at frequencies up to 600 Mc. 955 
Class A, Amplifier maximum CCS 
plate dissipation (design-center value), 
VIEWED FROM SHORT ENO = 1.6 Watts. Requires Acorn five-contact 
socket and may be operated in any position. OUTLINE 2, Outlines Section. Plate 
shows no color when tube is operated at maximum CCS ratings. 


PARE OUTAGE CAC/ DC) oti Mak i Mire mat ce Rt Er cPee AY ae AOL dBA 6.3 volts 
Le PSPC W TS CON ea Oa A a a cde) Fae ADA 0.15 ampere 
CAN eT DTIC TAIN CIE top! SL ee, Sane ee ten aN ee Cone Oe RR NE Be eee 2200 pmhos 
POPULUM MOA LOM aPACTORS picere eens, Fe eee ciated ates salsa the amy ard SAM REae ARAL ten 25 
Direct INTERELECTRODE CAPACITANCES: 
Ug 1a Me Rey 0) ReaD Ree ier ie VI a La en Aor sa ne) Dead Re nee a 153 ppt 
CSTIGLLO A LNOUE ANG NEATED, Bel ek Sa ie UR ie are chee, MMe EL MG 1.0 put 
Plate fovcathode And NEAter a eed ee oe NLC the atte ap eau 0.4 ppt 
° For de plate volts, 250; de grid volts, -7; plate resistance (Approx.), 11400 ohms; de plate amperes, 6.3. 


AF AMPLIFIER— Class A} 
Maximum CCS Ratings, Design-Center Values: 


Memes eA VOTE A Ble eee eerie Schema ts Nala at ale satapetcna.t, siicye svete aleceh ares sarees susie 250 maz volts 
PVA TOOMOISRIP ATION Gio -4. « cheers vio sn © 6 Spe Nahas EES HAAR Sood gala a inane 1.6 max watta 
PEAK HEATER-CATHODE VOLTAGE: 
HMeatermegatve with respectto cathode ai cess Gin deta ces 80 max volts 
Flester positive with respect to cathodens. vida. <i kis fens o Beaters Bal didtegess 80 max volts 


RF AMPLIFIER AND OSCILLATOR—Class C 
Maximum CCS Ratings, Design-Center Values: 


POOR EAE LOO VOLE SCA CES 2) 1 che col one din, paMMObALUD Nake Seclate <n Wired laitastlfy «Maat a) wa ysuata eos +s 180 max volts 
PO DATION GUE EIN 285) sy 2 fe PCPs, oh Meats oral Nie tals iliatid site beyaiie\ ovalleieyaue ge Sibuenaedtshs “a 8 max ma 
MARU eLERE CO ORREREIN T1007 214 Sebo ea Sb nuene meray edcieal er curate: apa tolte! dy weyuireln Malbyte RS SB: evihoibeliey baite. « 2 max ma 
PEAK H®ATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode... ...... cc cece eee ete ee 80 max volta 
Heater positive with respect to cathode. .......... eee eet eee 80 max volta 


MEDIUM-MU TRIODE 
Acorn coated-filament type used 
958A 


as rf power amplifier and oscillator at 

frequencies up to 350 Me. Class C 

Telegraphy maximum CCS plate dis- 

VIEWED FROM SHORT END sipation (design-center value), 0.6 

watt. Requires Acorn five-contact socket and may be operated in any position. 
OUTLINE 2, Outlines Section. Plate shows no color when tube is operated at maxi- 
mum CCS ratings. 


PGA MEMEO TAGE eG.) ch, a Atmomonr de one eee eae eas ee GRE SN Rear ent Say 1.25 volts 
BUTEA RN a CACTI ENING Tt hr Ben ni ea Bh eye Cotes ela esos ak os astoy obo AMT ae ahren ssl vas dvs g 0.10 ampere 
Diracr INTERELECTRODE CAPACITANCES: 

Neer OMNTD elt a Oe tates ica ihie ia ree ant RCA Sn Rita ni. inte Whee Arh ieee ie Seats AK 2.5 pt 

ROTEL GO ILATTICTUC is, Se vrcik tel PS eer ERNST UDELL TR ur aR, ita tas ek Ey, 0,45 uuf 

LEPC SRL TIVOVN Ley sh sch, Oaayh vale ct cb omaha Fevers: oiPacklicie 5. ds pce. a REE Seton 0.6 put 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings, Design-Center Values: 
LOSE) PARSE Gs RUC CT BYE RR A oa he aes WOR) RS hy Ie oe UPL ann gt eho w eS 135 max volts 
COU ESAS MMT TASS TNE 2 Rnd, Phat te ae ec A ite oe MELE Dotan, WRU Gad Sidra pens 4, as od —30 max volts 


DOCTREATEICURRENT py: ss dc che Re cee Tia ee ee Tmax ma 
DG:GRip:CURRENT. «5 so. css. Oe oe eee Ra ERE Oo aah lmax - ma 
PEATEOUINP UD |. 265 50s, 6m 9:55, 6 Seas aarotebieiaraps es eo abalone, oo lo octal SEeke a tes Ore ae 0.95 max watt 
BEATE DISSIPATION S05 siege preserves wats Minter srareta elatalale eisia se tavatetnietstersin eats 0.6 max watt 


Maximum Circuit Values: 


Grid-Circuit Resistance: 
For fixed-bias operation: o-ce cece oe Fane en nec stein ee 0.1 max megohm 
For cathodé-bias, operation/.ch ¥ epic ene crap ie rete ota ola chee ake ore 0.5 max megohm 


POWER TRIODE 


Coated-filament type used as af power 
amplifier and modulator and as rf power ampli- 
fier and oscillator. May be used with full input 
up to 45 Mc and with reduced input up to 100 

] 608 Mec. Requires Small four-contact socket and 
may be mounted in vertical position with base 
down, or in horizontal position with pins 1 and 
4 in vertical plane. OUTLINE 32, Outlines Sec- 
tion. Filament volts (ac/dc), 2.5; amperes, 2.5. 

Direct interelectrode capacitances: grid to plate, 9 uuf; grid to filament, 8.5 uuf; plate to filament, 3 puf. 
Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate volts, 425 maz; 
de grid volts, -200; max de plate milliamperes, 95 max; de grid milliamperes, 25 maz; plate input, 40 max 
watts; plate dissipation, 20 max watts. Plate shows no color when tube is operated at maximum CCS 
ratings. The 1608 is a DISCONTINUED type listed for reference only. 


POWER PENTODE 


Coated-filament type used as rf power am- 
plifier and oscillator. May be used with full 
input up to 20 Mc and with reduced input up 
to 110 Mc. Requires Small five-contact socket 

1610 and may be operated in vertical position only, 

base up or down. OUTLINE 382, Outlines Section. 

Filament volts (ac/dc), 2.5; amperes, 1.75. 

Direct interelectrode capacitances: grid-No.1 

to plate, 1.2 uuf; grid No.1 to filament mid-tap, 

grid No.3, and grid No.2, 8.6 uuf; plate to filament mid-tap, grid No.8, and grid No.2, 18 uuf. Maximum 
CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate volts, 400 maz; de grid-No.2 
volts, 200 maz; de grid-No.1 volts, -100 maz; de plate milliamperes, 30 maz; de grid-No.1 milliamperes, 
3 maz; plate input, 9 max watts; grid-No.2 input, 2 maz watts; plate dissipation, 6 max watts. Plate 
shows no color when tube is operated at maximum CCS ratings. The 1610 isa DISCONTINUED type 
listed for reference only. 


POWER PENTODE 


Heater-cathode type having 
161 3 metal shell used as rf power amplifier 


and oscillator. May be used with full 

input up to 45 Mc. For operation at 

60 Me, plate voltage and plate input 
should be reduced to 90 per cent of maximum ratings; at 90 Me, to 85 per cent. 
Class C Telegraphy maximum CCS plate dissipation, 10 watts. Requires Octal 
socket and may be operated in any position. OUTLINE 11, Outlines Section. 


HEATER: VOLTAGE (AC/DG)i as 6 och cc) Se ona eek CREE ae Gi3 ae volts 
PERA TER: CURRENIG. cr, Act eae ines op Ee ee er eae One ampere 
TRANSCONDUCTANCE (For plate current of 31 milliamperes)............... 2500 pumhos 
DIRECT INTERELECTRODE CAPACITANCES: 
GridsNo wl to: plate eek sks ae eee eee eee ee 0.26 ppt 
Grid No.1 to cathode, grid No.3, grid No.2, shell, and heater.......... 6.5 upt 
Plate to cathode, grid No.3, grid No.2, shell, and heater.......... ae 18.5 ppt 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 
DGAP LATE WN GUERGR si 8 0550 gis. c x tine Foes oak Se Ea oe eee es ee 350 max volts 


DGIGRID=N Oe VONTAGH sav Gee ci Said ves aaa we talleans cs Piatslele sielere s GULeam ec UD) NOX 
BCR Pacem OT TAGE 0 iy criins viii. 5s asc acec\e ls OC ee oh bine Geese e sabedes -100 max 
DEePEATHIGCURRENTC.11. fc cee Woe ce ticle teeter SISO iners steisie arataislaic asters 50 max 
DC Grip-No.1 CURRENT......... Seiareforeepiter guava oe perareree Nakai culate oie; exaie bees 5 max 
PAA THPUNDU TARE ee, Te ot ise cc oils Sa tree eae aa ees Biers ete) el ernyolafalaiater shes « 17.5 max 
GRID-No.2 INPUT.......... ROME iors o che niaracierele tide S i cuslaleleletess sid /aratets 2.5 max 
UGA Cae CR TOUN Cait rs RAE. oc 006 a0 6 sia 'e, 50-8 os0,0 5 aba eben oie areeaiics 10 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... ..........0.000. Biaiaretel eevee 100 maz 

Heater positiverwith respect to;cathodes. i... ..<ceccnscviseovecveccs 100 max. 


BEAM POWER TUBE 
Heater-cathode type having 


and modulator and as rf power ampli- 
fier and oscillator. May be used with 
full input up to 80 Mc. For operation 


Teh caillidG S 


volts 
volts 
ma 
ma 
watts 
watts 
watts 


volts 
volts 


metal shell used as af power amplifier ] 6] 4 


at 120 Me, plate voltage and plate input should be reduced to 75 per cent of maxi- 
mum ratings. Class C Telegraphy maximum plate dissipation, CCS 21 watts, ICAS 
25 watts. Requires Octal socket and may be operated in any position. OUTLINE 21, 


Outlines Section. 


HMATHREVOLTAGHACAC/DC) at te bse ae sla elnd eles ohie cu wales nis Beara areve 3 6.38 
EUEVATESEUEG UU RU NUT MBP Se hatch <t/apcae nesses eu diclea sheess, Sato Bes © a Pc web Gia cele nieve obs 0.9 
TRANSCONDUCTANCE (For plate current of 72 milliamperes)............++- 6050 
DIRECT INTERELECTRODE CAPACITANCES: ‘ 
COM NOSIMCOMOLOM Maa ky 5 arterials are Gar itera ie crevavorcomto ain ad ite ernie ote 0.4 max 
Grid No.1 to cathode, grid No.3, grid No.2, shell, and heater.......... 10 
Plate to cathode, grid No.3, grid No.2, shell, and heater.......:...... 12 


AF POWER AMPLIFIER AND MODULATOR—Class AB1 


Maximum Ratings: CCS ICAS 
DD) CEEMATHEVOLTAGE Ts csc fe cic sant hire ee cine es eee aeene 375 max 550 max 
DC Grip-No.2 VOLTAGE......... SES soft tetotetes. ohs 6 ke 300 max 400 max 
PD CAEVATEROURRENT: vavticiac. ct ict reo te tt tee ewes 110 max 110 max 
EAD OMUN DE Ue boas sia iseiae aeekateiele oleh cadre eats wie plea Oe 40 max 60 max 
(GRID-INOSAPUNE UD re cs. sa Aeietnl Meveaaeemeb aie arate mime iulciela ys lane 3.5 max 3.5 maz 
EA TH MOISS Te AELO Ncw, tcl cts flere shone tne vet etacciabatel. auallene’ &adahene wie 21 maz. 25 max 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 200 max 200 max 
Heater positive with respect to cathode............... 200 max 200 max 
Typical Operation (Values are for 2 tubes) : 
PD Ger lAnOMVOlOA Romi tintin oa Screen Scie esc cw crave tte 360 530 
DOG MGs NOmeVOlLAg Clow. scisrrase wicks old ape ettgociaierse ae a's 270 340 
DC Grid-No.1 Voltage ..... Pas atceciein tet hoe —22.5 —36 
Peak AF Grid-No.-1- to-Grid-No. rh Voltage Rete antes Prete 45 (he 
PerosSignal DC Plate Current) lh.) cas cdenscvcscwerevces 88 60 
Maximum-Signal DC Plate Current................000- 182 160 
Maximum-Signal DC Grid-No.2 Current................ 15 20 
Effective Load Resistance (Plate to plate)............... 6600 7200 
POCA TLATINOMIC OISCOLUTION «5 vices pocehecchtie: 6 ans) sberone elanwle, 8 ev00is 2 2.5 
Maxuntin-signale lower Output... ct... c sonics dare ane eal 26.5 50 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum Ratings: CES ICAS 
MOEMENTA TIUMVIG I PAGES foutc t fols, 50, 16,0406 susie peared awa ene Sia erstae oe thvis 375 max 450 max 
BIBER RT TEN IN OSA MVIOLITA GE. (2 sh. Sicvaie, s,s ore, 0,04) 0,000) oss si bse susie devs, s 300 max 300 max 
Pe eEC RTD IN Or TR VIOUTAGE! 5. 5 is.6,0,.0.0)0 visio sceie 6 a09.4 0) ajnisiens a oue -125 max -125 max 
i Oat eA TH GURRIINT w./.0 5 >< 55 seo 4,0, 9.010 008 ABS AMT APR RONG 110 max 110 max 


volts 
ampere 
umhos 


put 
ppt 
put 


ohms 
per cent 
‘watts 


== RCA Transmitting 


Tubes 


DC Gaiv-No:l CURRENT 35.5 5265 200 6200 F5 fos eat oes ee 5 maz 
PEATE INPUT Pos see eer chee eis eek nag da der ease 35 maz 
GRiID-No.2 INPUT...) ucidebrerep sees ase: diseda 3.5 max 
PLATH DISSIPATION)... 05) Ss.2 82 5Ri a Tee SEPA eS aa ss eee e 21 maz 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. ............. 200 max 
Heater positive with respect to cathode.............. 200 max 
Typical Operation: 
DO finte VORA ey othe a Reine otk ce has ere hen 375 
DE. Grid-No.2 Voltaget esi ee ee Sr oe kee 250 
Prom Series Tesister Ol 5 Vio cee ka icileiehics Sariie sone 12500 
IC Grid-Noiil Voltages! oh eee ie ae ee ~40 
From ‘grid-No.1 resistor’ of <5 |) SRR RA ac eek ee sale oe ee 20000 
From cathode Tresistomolcc’ sree ae oe eae 425 
Peak RE Grid-No:1 ‘Voltage?’ 2 ooo ee eee eee 51 
DO-PlatesChirrent “ti eee eee bee ee ae asf 80 
DC Grid-No:2 Currents. tr. Aes oe eee a a ee 10 
DC. Grid=-No.1' Current CA pprox.) 2% i444 ie did ois sila 2 
Driving Power (A pprox.) ae oo eres ee ee ee ee 0.1 
Power Output (Approx.) act 1.2 Pal a8. te eee eee rN | 


5 maz 

45 maz 
3.5 maz 
25 max 


200 maz 
200 max 


450 


0.16 
31 


ma 
watt 
watts 


* Obtained from separate source, from plate-voltage supply with a voltage divider, or through series 
resistor of value shown. 
@ Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


1616 


HALF-WAVE VACUUM 


RECTIFIER 


Coated-filament type used in power supply 
of transmitting and industrial equipment. Re- 
quires a Small four-contact socket and may be 
operated in vertical position with base down, or 
in horizontal position with pins 1 and 4 in ver- 
tical plane. Maximum over-all length, 6-13/16 
inches; maximum diameter, 2-1/16 inches. Fil- 
ament volts (ac), 2.5; amperes, 5. Maximum 
CCS ratings as HALF-WAVE RECTIFIER: 


peak inverse plate volts, 6000 maz; peak plate ma., 800 maz; average plate ma., 130 maz; fault amperes, 
2.5 maz. The 1616 is a DISCONTINUED type listed for reference only. 


1619 


BEAM POWER TUBE 


Coated-filament type having metal shell 
used as af power amplifier and modulator and 
as rf power amplifier and oscillator. May be 
used with full input up to 45 Mc. For operation 
at 60 Mc, plate voltage and plate input should 
be reduced to 90 per cent of maximum ratings; 
at 90 Me, to 77 per cent. Requires Octal socket 
and may be operated in vertical position only, 
base down or up. OUTLINE 21, Outlines Section. 
The 1619 is used principally for renewal pur- 
poses. 


PALAMENT VOLTAGE: (AC/DC) se RE levis oheycieinbesh Riess baci b eae oe soln ne 


FILAMENT CURRENT. 


TRANSCONDUCTANCE 


WD fee © WW Ss Wp WiepaLe © es BREE LOR Ye ayy, oyaye bee 8 Oe) © 'S & ie Renee Ee elas 


(For plate current of 50 milliamperes) .............. 


Direct INTERELECTRODE CAPACITANCES: 
(atid: NOV -t0 plate (ee Laue lee Ke Deke Mee ee ae eee 
Grid No.1 to filament, grid No.8, grid No.2, and shell... ............. 


Plate to filament, 


grid) No.s .erid No.2, ant shells .'s oc is... Sears deeee 


AF POWER AMPLIFIER AND MODULATOR—Class AB} 
Maximum CCS Ratings: 


MEAXIMUM-SIGNAL PLATO INPORN eu epee eee DA eine tem e 


Grip-No.2 Input®.. 


® Averaged over any 


@ 0, 08 Ke a. 18. (6) wl, Oe ae we 6) leo) ps ole: °C 8 Ww a on we oe ees hp fe ee ee tee ie 


Piet Cie as a ae o8) «em aie 6 86. SY a [6 0 ett we ate. SS. 6. he ea tafe) tre! eEe re ee 


audio-frequency cycle of sine-wave form, 


158 


Rn EE EE ST OE Pe CI CO DALG maton 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER——Class C FM Telephony 
Maximum CCS Ratings: 


PRC RIAD NIST ACEH PMEM gay sag Ske ed ur NRS NS ode aoissi'@ Bid ious cadas Rhee yas ckaLauis au when Gre eS & 400 max 
Pmt atT Te Cee CITE A GIN Sty te dag Chisints a Gad eidisioe aber Geb meas treet aw shies 300 max 
DCMS EDEN CpRIED OE TAGED ose cre orca te, hee ee ate etree atend Tene Bla y ohENe 8M ote ~126 maz 
PO APPL TELERIOM Dic ieuc earn oe Mon Mae dae MUREEE WAS stoke cede cals Gam Reba. Basis 75 max 
POGEG RieNOn aC URABIN T tied Ab tay thin Cis incehety gal sbeoyans enavelt ‘aber sica-s loboge: a gay oul ay 6.188 5 maz 
EVER ISTa) Weg eNEER 7 ced wale Beatie IA AI pe eRe GIR eat CS sa yan 30 maz 
RTE ee EEN ELT eee se Ree eS ae iaretensts oe eect le ee eae ole btn e 3.5 mar 
TRAN MAD WES SP TEP YT IRS 1 Gueh Ge re aR: GROUSE CRD ROE Rac SE TEs MA ie aa rt OR 15 max 


Maximum Circuit Values: 
PTI eA GATOUIE RESISTANCE. 5. geht ae wenslese ead Glelaama sia es 25000 max 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 60 Me and with reduced 


contact socket and may be operated in vertical 
position with base down, or in horizontal posi- 
tion with pins 1 and 4 in vertical plane. OUTLINE 
44, Outlines Section. Filament volts (ac/dc), 


input up to 100 Mc. Requires Small four- 1 623 


6.3; amperes, 2.5. Direct interelectrode capacitances: grid to plate, 6.7 yuyf; grid to filament, 5.2 yuf; 
plate to filament, 0.9 puf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: 
de plate volts, 750 max; de grid volts, -200 maz; de plate ma., 190 maz; de grid ma., 25 maz; plate in- 
put, 75 max watts; plate dissipation, 25 max watts. Plate does not show color when tube is operated at 


maximum COS ratings. Type 1623 is a DISCONTINUED type listed for reference only. 


BEAM POWER TUBE 


Coated-filament type used as rf power am- 
plifier and oscillator. May be used with full 
input up to 60 Mc. For operation at 80 Me, 
plate voltage and plate input should be reduced 


to 55 per cent. Requires Small five-contact 
socket and may be operated in vertical position 
only, base up or down. OUTLINE 34, Outlines 
Section, except has no bayonet pin. Plate shows 


to 80 per cent of maximum ratings; at 125 Me, 1624 


no color when tube is operated at maximum CCS ratings. The 1624 is used principally for renewal pur- 


poses. 
Pit AMUNTRVOLPAGHHCAO/DC) urbe secre eto oe ek Ae ee ee Or me 2.5 
SEU A DEVON TIRGDs DISCERN Roe aterm fe nies th ot dian die ais aca Sar st she cos'th Shatin Mucann wate” He gee 2.0 
TRANSCONDUCTANCE (For plate current of 50 milliamperes) ............... 4000 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (With external shielding).....................00. 0.25 max 
Grid No.1 to filament, grid No.3, and grid No.2. ...........0...04005- 11 
Plate to filament, grid No.3, and grid No.2. .....0.0 0.0... ccc eee es 7.5 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


Rene Era TEI VCI TA GICR Us Ale iy irs Sr fy ars an Sanaa a ist ade NTA ea Nay steht ie NS o8 6090 maz 
PG PMO Oey OL CAGE I meh alee ot cat A oninh hari! van Ae a halig total ulus ain oh ocine 300 max 
Pres RID- NOs V OUTAGE Clete eee te ee eT a ete C CaM CN Be The -200 max 
OE Und Wal ORG GFE OES Hh GE dialer aR aie A tone dn ba tn 8 gE i 90 max 
PN CcmRCrER TESCO NE RO CID ENT ee Meee ita ht Geico ORANE WET RS AU Ta aR Oe eens as sok ter as Le ond wouaneine 5 max 
RICA SEN UNC T inten Kotte c. 5. ane hac Gusidls Sf oi asavtn sa GUE LNT TUR COE AGRA, AEA a'echba'e 54 max 
SORTS CoP STDS Ty ye ae tay 8 IR AS FS SV PR ed A aeatra >  BayO8 3.5 max 


BINA Ree TEIT Eee PICT NM) Cote he i Yeas | is 4st tod ESTE ah CN Raul ae! ahiata scatang 9 “25 max 


Maximum Circuit Values: 
Serie ON <CLOVIS MT LCOLALETLCE hth fais laren MTEL FR eit ee ERIN HG eile Actelioutila "eal cy elete 25000 max 


volts 
amperes 
prmhos 


auf 
buf 
but 


RCA Transmitting Tubes 


BEAM POWER TUBE 


Heater-cathode type used as af 

] 62 5 power amplifier and modulator and as 

d rf power amplifier and oscillator. Re- 

; quires Medium seven-contact socket 

and may be operated in any position. 

OUTLINE 34, Outlines Section, except has no bayonet pin. Heater volts (ac/dc), 12.6; 
amperes, 0.45. Except for heater rating and base, this type is identical with type 807. 


POWER TRIODE 


Glass-octal heater-cathode type used as rf 
power amplifier and oscillator. May be used with 
full input up to 30 Mc. For operation at 60 Me, 

] 626 plate voltage and plate input should be reduced 
to 96 per cent of maximum ratings; at 90 Mc, 
to 93 per cent. Requires Octal socket and may 
be operated in any position. OUTLINE 19, Out- 
lines Section. Plate shows no color when tube is 
operated at maximum CCS ratings. The 1626 is 
used principally for renewal purposes. 


HwATHR VOLTAGE (AC/DC). 252090) Ser ee ee ee eee 12.6 volts 
HPATHR CURRENT» oc. 4). 3oahe SMe ole ee 2 Ree Oe een. See 0.25 ampere 
AMPISHICATIONAH ACTOR: 22%. Sax, ikl Se kn se ee ER ee See eee 5 


Direct INTERELECTRODE CAPACITANCES: 
Grid: to-mlate;'. . css. kx ce ok Se ee Ec eee eee 4.4 ppt 
Grid to cathode and heater 3.2 put 
Plate :to;cathode and sheatencs fees ees Eee eee eee ee 3.0 put 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 


DC PLATS VOLTAGD.... . « sxeilh nad Jmol. Seta bakle eae oleae 250 max volts 
DC GR WOETAGR . ...) 0). 5588 BA Bote tee Oa eee ae ies eet See ee -150 max volts 
DG, PLAGE SSURRENT «3.5 os sackets Hou an PQle aah Meee BIER Gave oe 25 max ma 
DC. GRID- CURRENT 5s. 3.6... «sich ae tees at Sheek ahd eee 8 max ma 
PEATE, INPUT. <)0.6%0 os 2s cw s SERRE Lee es bees eee ek Seek. ee 6.25 max watts 
PLATS DISSIPATION | 5. .:.5 «cs sai ees se ONT een ies aeRO ee ee _ 5 max watts 
PEAK HEATER-CATHODE VOLTAGE: ; ; 
Heater negative with respect to eathode 7% 2.5 bea ss. wapaouess dances 100 max volts 
Eeateripositive with respect to cathode. < «-.....c2c.0ssie sis mean oles 100 max volts 


HIGH-MU TWIN TRIODE 


Glass-octal heater-cathode type used as af 
power amplifier. Class B AF Power Amplifier 
maximum CCS plate dissipation (design-center 

] 63 5 value, per plate), 3 watts. Requires Octal socket . 
and may be operated in any position. OUTLINE 
13, Outlines Section. Plates show no color when 
tube is operated at maximum ratings. The 1635 
is used principally for renewal purposes. 


HEATER VOLTAGE (AC/DC) o76: kis 0.3% o5 sieve persis Ee aes a ee Ree ee 6.8 volts 

HIRATOR GURRIEN Bese oe ooo) pres om ere Sie erat ce wie ele Sierra eee aI tee 0.6 ampere 
‘ AF POWER AMPLIFIER—Class B 

Maximum CCS Ratings: 

DE PAGE Vv OLTAGH A ay Se es anole ath Oe troy ee OEE 300 max volts 

PEAKS UATRIGURRENT, (Per-plate) .% 'o 7 ncscs ch oes eee ee eee $0 max ma 

PLATE DISSIPATION (Per. Digte) ..5.. Sse a cecsiee ie eked aos Ee eke ee 3 max watts 


mE J eechnical Data 


PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode... ..........ccccvcaccenvees _ 90 max 
Heater positive with respect to cathode.............cccrecccccccvvcs _ 90 max 


Typical Operation, (Unless otherwise specified, values are for 2 units): 


Pee LAL eM OLC ROM rats cee eco ccc Roe woe se ale His Bie is 6 ewes 300 300 
EXO CGbatel Wohin Fs a Oe a en a a 0 0 
BES ICFA BUG TIC-LO-GTIG VOlEAGC em. a 5 he alow aheneratoratololelete tie rieten 70 108¢ 
PCOS NA Gee Atel COULTON Gm oi. aed, c ethyl re ais etat afatsPahatetareMereter atotors 6.6 6.6 
Maximutm-sionalgm © Plate Current. 2. .'b ek oo srarstareterers oh ototeyersnelens 54 54 
Pperiee rT Ie ULPOM Ga CE OF: UNG) he ae. ces 5.6 Sew veel og otateratloteilel chetatel oteletatene 38 39 
iP eye Shoveral hie Lite (es DR ee ie A ee eee eee ee 0 10008 
Effective Load Resistance (Plate to plate)................0000- 12000 12000 
Effective Grid-Circuit Impedance (Per unit).................... 0 516? 
en ETA OMICEIOISCOTUION Orc css siete a cle oles ee ais sete os bus tar oteleiels 4 5 
Werke milagre Ower- OULDUE fi ie te eels cies seta ore elle he ae las 10.4 10.4 


® Includes peak voltage drop through the grid-circuit impedance. 
= Practical design value. 


ohms 
ohms 
ohms 
per cent 
watts 


® At 400 cycles for class B stage in which the effective resistance per grid circuit is 500 ohms, and the 
leakage reactance of the coupling transformer is 50 millihenries. The driver stage should be capable of 


supplying the grids of the class B stage with the specified values at low distortion. 


HIGH-MU TRIODE 


plifier or mixer at frequencies up to 
1500 Me and as ew oscillator up to 
3500 Me. Class C Telegraphy maxi- 
mum plate dissipation, 6.25 watts CCS. 


Pencil type used as rf power am- 4037 


Requires Octal socket and may be operated in any position. OUTLINE 73, Outlines 


Section. Will replace 2C40 planar type in most applications. 


LeRoi WAGON ETO 3 Biot catenin ECR EOICLEI OI ean ner ae LL ea ee 6.3 volts 
PS URVAVICEOFEMAO, ELE? EP EI NiO] re A eh Rie OE RUBS. feces. oucytnans ie ilion eels «.ecasl ais 0.145 ampere 
CATHODE WARM-UP TIME, To reach 90 per cent of typical 

ORCHIALOEAPO WET OUCDULL, sic. acco scccamtorde BREST tract Dee cure e Mieke Guaie eee olay 10 max seconds 
EMMIEEAE TOA DENA CTOR Metab spicsiaichas acs + cicsch= amc Woes Stebel sie ond. none euete nisve¥s 30 
UEAISStUE DRI SRUA IAGO TN aM re feces 0 cue 5, Su) aires Sess eel shen’. BiGUe Deus weal alee eave aie 5300 © pmhos 
Direct INTERELECTRODE CAPACITANCES (Approx.): 

ee CCIE SEL PME aera Ager arta Wash WS OMA Self oi end ao hiviowm Sus abeyelete ote Pek put 

RECN CEEOL TIE MMAR Ne STA nt Syd ay ccf Ue ED ree Aine wed Wiel dreamed 1.8 put 

Ralct Ge mi tree GELNGEO ean entices ere ar erie tre, & clralei dis Divers el ete vid ote Wisiwlel ow seve eld Rigas 0.05 maz uf 

ALUM ERCORMCATHOCEtCrININAl a. os dad we oi ha ee sore Gaede ties sates oe 100 pul 
Ben LES MAb ett PIMPED A TRIN EY or oicicvalcl sysl.siensiabe sid < 014 = gver's) «sno, ose s oi sola! ayehe) auauckets 175 maz OG 
° Plate volts, 250; plate milliamperes, 18. 
Maximum CCS Ratings: RF AMPLIFIER—Class Aj 

For altitudes wp to 100,000 feet and frequencies up to 1700 Mc 

CECA TOR MOETA G Bicp oie Ad crt yn bert itera ciot are watigehidiae Ge ele lserelea ew eles « 300 maz volts 
TOG TT pa VACV IS aA G 35a uric AA isin se AMOR IER al Setter acorn tncc eacuiercTis wauSienent le caend ce -100 maz... volts 
DYO) Sea GIN WoL Os OWS Sy), in Bane tee ny Oe eee een ee eee ce eens ereerne © a 25 max ma 
PATE MOSSE AM TOME Sekt cs ci Bark eae tie lele & 6 he os shard cbieimakels 6 eee ane totes 6.25:max : watts 
PEAK HEATER-CATHODE VOLTAGE: sa 

eater negative with respectito cathode... 2. bss dee c cc cle cece saints 90:max volts 

Herter posiiivesawitn respect to Cathode. oo) hee edcdieiaele nie eis wise cutie 90 max | volts 
Maximum Circuit Values: 
Ke PIG = CALCU G EeSISATI COS Tee erie ee ee Fe Aa Bee TOTS Blanes ae 0-5 maz-- megohm 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
Maximum CCS Ratings: ee 
For altitudes up to 100,000 feet and frequencies wp to 2000 Mc 

GCP LAD EVIOET AGE): ayarsiyabesiute th trav ewara act ocenea tance tenet sian hore oman ar ocaar dane sare 6 360 max volts 
Ga LD OV OLGA GE) hitrars Winer Mois Sis) sche. leciviel se eteterwranscacedeve > sie acahelnls © itpeTeONsua,« -100 max volts 
OKC Sa FN: BORK O07 1429 hay Deen repertory eee Re Oe ee 25 max ma 
PDR ELETY GUE IBEODT Daeg crc, och wroteiais: Sey duns anode ae er eNCT Aad Upeut hie wre atbaie e bee 8 max ma 
PEATEVUNPUT sole a schraes ee ote wee Katie det nens Sepals so etic Site Open 9 max watts 
IGA TEL DISS EA ELON ws uals. cieleccleltie ousisvnjorecaveieiaks chcte mete ae erareiee, oe ibas e Bee th ae 6.25 max watts 


RCA Transmitting Tubes 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative: with respect to cathode. |: >. 20. hii Gnke ep a see ee 90 maz 

Heater positive with respect to cathode........... cee eee eee eee 90 maz 
Typical CCS Operation as Oscillator in Cathode-Drive Circuit: 

At At At 

500 Me 2000 Me 3000 Me 

DC-Piate-to-Grid Wieltaee 85 3, «cb eas suis aa 262 252 252 
DC Cathode-to-Grid Voltage® .... 2... ...... cece eee 12 2 2 
WG Piate:Carrenter 20 iv ke 22 ad Oe OR oe eee ose 23 23 25 
DEG Grid Gurrent {Approx ey i ee ee eee 6 3 4 
Useful Power Output (Approx.)..........2......--.. 3 0.45 0.1 
Typical CCS Operation as RF Power Amplifer in Cathode-Drive Circuit at 500 Me: 
IO Plate-to-Griduv oltage ao 35, 5. es es wa a ae aes an Deke e tepe ee eee 326 
DE Cathode-to-GrigWv oltares Was shoes ls wis haere Halas Oi can ween 51 
DE Plate Current } 235.6 aah ae + ae Ree Rtas Bee eo eG Sela meee eee 23 
HC. Grid: Carrent (Approx:). os :8st oe Cae ce be Ota oe Det me eee ¥ 
Driver Bower Dutput (A pprox.) .cisiscicvs ives cles tose od ie ape ote 2 
Useful Power Output (Approx.)................-6- maid Poetics ok Geren 5 


Maximum Circuit Values: 
Grid-Gircurt RReEgStaNOe Fe oc 2s 5s a eit, ee Sa we CR ee ee 0.1 max 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: 
For altitudes up to 100,000 feet and frequencies wp to 2000 Mc 


BIC PIT OG PARSE ois we ea ce De ne ea ge Rete pte Sec nee en ae ante Lee 275 max 
DCU 'GRIP"VORTAGE. ..... ... sR. SE Be RL, AI, Brees are ss ee ee —100 max 
DC PLATE CURRENT. .... ..2203 - GFS SOR ee. EE Gare ke ee 22 max 
DC GRID. CORREN? | O50... lien ee: eins be Ee awk then gee eee 8 max 
PUATH TNE |; . 3 fobs 2. eee eek See en ARE Rae oe nat sie 6 maz 
PLATE PHASIEATION Fo). se re Cee en ee a ae Oe ete a ees eee erator aie 4.25 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... 0... . cece eee eee ees wees 90 max 

Heater positive.with respect: to-erthode 4). o. % cine seems aac ee > ee 90 max 
Maximum Circuit Values: 
Grid-Grreuit Resistancée 285 on Tee. ee eee ae sock ease eee 0.1 maz 
Maximum CCS Ratings: FREQUENCY MULTIPLIER 

For altitudes up to 100,000 feet and frequencies up to 1700 Mc 

PIP ERE WHET RING 6 oii oa etek elas eee bees het Mit ch ae en oS 330 maz 
EXCONGRID VOLTAGE oi sie «es oh ie hale ee ote tee ie ere Rene eee -100 max 
PIS PLATE CUBR Sono SEE SNE AS As CAN eee eee 22 max 
THAGRID CURRENT: 4.0305 |) SS MOSSE aes Cae Rhee Cae eee 8 maz 
EPP T ES ERP OE oo src os Ge ae eee ee ee Grn SEAR SA IE Sine tore ee ee 7.5 max 
PYATIY ESISSIPATIONE 60) Sot STP ee le FDO eed tae caw e a Lee eso 6.25 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............ cece ewe eee eens 90 max 

Heater positive with respect to cathode. ........... cc ees seen ce ences 90 max 


AVERAGE CHARACTERISTICS 


type 4037 
E4263 VOLTS 


PLATE (Iy) OR (Tc) MILLIAMPERES 


Seam 


AY 


is 
2 
= 


volts 
volts 


STE Technical Data 


Tripler Doubler 

Typical CCS Operation in Cathode-Drive Circuit: to 480 Mc to 960 Me 

DC Plete-to-Mrid Voltage... ... Se eohtakh bs stone & Gade oe daddies 390 370 volts 
OD Cathode-to-Grid Voltage@.... 0. cece ccc ot encsieacsieuees 90 70 yolts 
DC PlateGurrents., 05. 2s. a eb ek. ole tidaele Pts Ate 2 18 17:33 ma 
DOME TIO Curren tiwA DDTOX: )is's aais sbuswesys sicker mare and ote. + ie aual cietate 6 7 ma 
DRC EO WES OULDUL CA DDIOXs) « oc: .ards bole schuie sa vias oe elatebes Pat 2 watts 
seiul Powersoutput (ADDTOX.) ccs acs dies Gee gis e ec 3 oh Paya E 2 watts 
Maximum Circuit Valves: sy 

fer imal ECUIC NERS LAT CG. oo si0 cde MEF RM schSee e hith lias Khe ShoN Bo oacce secu weno dauminiders 0.1 max megohm 


* In applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con- 
tact be provided between the plate cylinder and the terminal to provide adequate heat conduction. 
* Obtained from grid resistor. 


BEAM POWER TUBE 


Small, forced-air-cooled, cermo- : 
lox, heater-cathode type; used as vol- 4600A 
tage regulator tube in airborne and. peti 
fixed-station equipment subject to. 

severe vibration. Maximum CCS rat- | 
ings: plate volts, 3500 maz; plate dissipation, 1750 max watts. May be operated in 
any position. OUTLINE 87, Outlines Section. Type 4600A has matrix cathode. 


LEAT MER VOAGCAC /DO)i te ilaccls dcsslns: a upeee aes 8. oe eaehiie onale seine a wah eee eres 5.5 typical volts 
6.0 max volts 

ORAS RCn SIRE EIN MO ers EG. chi) rah he MAS aus Bipte cee aheee: + capuduanamere Whaat Pas G4 17.3 amperes 

VER NING MME ETON GOE TIME oon ac skis des eld sv deine nadie ao cea coe weed 5 minutes 

MU-FACTOR, GRID NO.2 TO-‘GRID-NO1%) # casec capa bh ee od PEs aa eee eee ss 17 

TERMINAL TEMPERATURE (Plate, grid No.2, grid-No.1, cathode, and heater): 250 max Ag, 


2 Plate volts, 2500; grid-No.2 volts, 600; plate milliamperes, 600. 


VOLTAGE REGULATOR SERVICE 
Maximum CCS Ratings: 


He ATES OUTAGE cia caes ee coe ee ee ead eee N ee ore Cee ear ce 3500. max volts 
ROS TELTRMIN HOR epNT ON TALS Boles 0s cocca.ver scare cai Sembee ak SEE ay oar, wl gudebaueind av au acd aPe aakee-).s 1000 maz volts 
NG To) EAU TRG G2 aC a A at l max ampere 
Bee ERTL SIN Cee MENTES ET Te erro) coho ah ce ahah hier hah oo A Sat ah afiahiak gh al hatin Whabie’ shah! Get atieTiatial/ahalla o"ahal atts 50 max watts 
AT Hi LDISSIPATION Gy: tis coc cag be Oe UG hl EEC aS ERT held o eld aie AS Ghar aterat s 1750 max watts 


TYPE 4600A 
HEATER VOLTS 95.5 
GRID-No.2 VOLTS = 400 
GRID-No.! VOLTS*Eq, 

w 

W 0.75 

it) 

a, 

= 

< 

tw 

< 

7 0.50 


2000. 3000 4000 
PLATE YOLTS 92CM-\1098T 
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RCA Transmitting Tubes 


BEAM POWER TUBE 


4 60 4 Glass octal type having quick- 

heating, coated filament; used as rf 

power amplifier in push-to-talk mobile 

andemergency-communicationsequip- 

ment. May be used with full input up 

to 60 Mc and with reduced input to 175 Mc. Class C Telegraphy maximum plate 
dissipation, ICAS 25 watts. 


PIUAMENT VE TAGGIC NAC) DE) © oo. o crete cis ann ose Oe ee Ue wie tee ine Be eee 6.3 volts 
BUTE RMASIN TA RIRRIDEEINT 85 oe ww ave, a0 «nie fe aa dra Sree Efe Saas Sse eee 0.65 ampere 
WITAMPNTSEIEA TING: SMMTE So 5 os a Sante un Ses Dias esa ER Ree eee ree 1 second 
TRANSCONDUCTANGES : Biuni-as 6. ic 26hi sadiicls oe ei iste ae oe ee eee 6000 umhos 
Mvu-FAcTor, GED No:2 To Grip NoOw°3 5. 3.3 Soe 2. Ae a. cs. eee 4 
DIRECT INTERELECTRODE CAPACITANCES: 
Griduieet to Blate -  ..cd Soe . Fete eis ie ee Es see cee 0.24 max put 
Grid No.1 to filament and grid No.3 and internal shield, base sleeve 
and grid NO. 625%: bce 3 3 bre ena ei ein SR RS oe a ae 11 pf 
Plate to filament and grid No.3 and internal shield, base sleeve 
ANG rid NOs oe. ain Pas PISS rs ev LEP, SES rea 8.5 puf 
BULB TEMPERATURE (At hottest point) sc creciiwicks. . sear b ate che REE os 220 maz od © 


° Plate volts, 200; grid-No.2 volts, 200; plate milliamperes, 100. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum ICAS Ratings: Up to 60 Mc 
DC EBrAT VOUTAGE Sey cide) Sahl. 0. ee ae Snes oe en ee oe eee 750 max volts 
DC: GRIP-No:2 VOLTAGE stewie sd bee ah etek 4 babe be Oe aoe + ee 250 max volts 
1 GRID OLE VOLTAGES 5 .c.v 505 se iSpadees aii ok ie Gk to cre -150 max volts 
DC Prats CURRENTS igre £5 Tous a tk Oo cine Seed oie c Cate a eee eee 150 max ma 
DGC GRD-NO! CORRENT. . .... 0.5 os see eee eee eon ee ee 4 maz ma 
PUATE ENPOT o.. o)c x 0 cis s:éc0, 00s oc eS et Ses Ce Ee he et AOR aA ono ks Ge pe 90 max watts 
RIDINGS INPUT ws oD ek ee se 0s DRS a EI Ee SEIS ine Rane Ieee 3 max watts 
PEAT ISSEP AIRING - orcs, oes os co UE re Lee, Sa ee 25 max watts 
Typical Operation as Amplifier at 175 Mc: 
PA aLe VOLGBEES re. Nad ois os REC ee ee act ae aeons einen pee 400 volts 
BG TIT ae: WII GAGE Nacho he oe te en a ec ce a a 190 volts 

Mranica series resistor. Of... ssc ss as Seat dence oe he mei eee ee 18000 ohms 
WGA TICE NOstOV OLtABOt oe nee So haces eae Me re ic + RIE en ee ee ee -—60 volts 

PYG a PrId TESISUO OL. fc: Ss fee ee CO eae ae ec ee oe Cee eee 30000 ohms 
DC Plate Current: 2o. 6S). os s SRR SS SR SE ces 150 ma 
DC GridEN Gia Carrere ree hee ee ee eee ee en ene ee 11 ma 
DC GridzNod- Current (4 pprox.). .. 345 sta se oes ae sie sek ee ee 2 ma 
Driving Power (Approx os. er ce ee es hee a eee ae ee eee 4.5 watts 
Power Output (A pprox.) ic 6 joes ese Ss & Sw cia's crew sn apes eee ee aS 30 watts 
Maximum Circuit Values: 
Grid=-No.4°Cirentt: Resistance. oe wes ees His oso se er ordereneare mrs reine e 30000 max ohms 


OPERATING CONSIDERATIONS 


Type 4604 requires Octal socket and may be operated in vertical position with 
base up or down, or in horizontal position with pins 3 and 7 in vertical plane. Effec- 
tive rf grounding and simplified shielding of input from output are facilitated by the 
provision of a separate base-pin connection for the base sleeve and a single base-pin 
connection for filament midtap, grid No.3, and internal shield. OUTLINE 18, Out- 
lines Section. ; 

For operation at 150 Me, plate voltage and plate input should be reduced to 
72 per cent and 58 per cent of maximum ratings, respectively; at 160 Mc, to 69 per 
cent and 55 per cent, respectively; at 175 Mc, to 67 per cent and 54 per cent, respec- 
tively. Plate shows no color when the tube is operated at maximum ICAS ratings. 
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Technical Data 


TYPICAL PLATE CHARACTERISTICS 


TYPE 4604 
E¢=6.3 VOLTS AC 
GRID-No.2 VOLTS =200 


PLATE MILLIAMPERES 


GRIO-No.1 VOLTS Ec, 


2 250 300 350 400 
PLATE VOLTS 92CM~10813T 


ea veuts eo:0 |_| 


TYPICAL CHARACTERISTICS 


TYPE 4604 TYPE 4604 

E¢=6.3 VOLTS AC ” E¢#6.3 VOLTS AC 

GRID-No.2 VOLTS =200 4 GRID-No.2 VOLTS=200 

GRID-No.! VOLTS = Ec, be 
z 
ae 
= 
= 
N 
3 
crf 
a 
x 
oO 

fo) 100 = 200.=Ss«300-—Ss« 400 o 100 200 300 400 
PLATE VOLTS PLATE VOLTS 
92CS-10814T 92CS-10B16T 
Coated-filament type used as af 
power amplifier and modulator and as 5 5 5 6 


rf power amplifier and oscillator. May 
be used with full input up to 6 Mc 
and at reduced ratings up to 30 Mc. 


Requires Small four-contact socket and may be operated in vertical position with 
base up or down, or in horizontal position with pins 1 and 4 in vertical plane. OUT- 
LINE 25, Outlines Section. Plate shows no color when tube is operated at maximum 


CCS ratings. 


FILAMENT VOLTAGE (AC/DC). 0.1... cece ccc e ence cccceneneeceesstecenes 4.5 volts 
POTIPA MA RSPR CO CIRCRLEON Tet ie scree ln chalet athe Te hel ekel'y Siw ele owe he ule child bie eis waree’s neat amperes 
FUME MOA TIONS ACTOR Miritens cineit tis 6 cork Winlele tn etetinn ol evelgw brs ak Gates eee mhmee 8.5 
SL RANSCONDOGLANCED Peete fit, Patna retiesets sell hte Sree hail alete le a dleiehe sat otetareetaay « 1330 umhos 
Direct INTERELECTRODE CAPACITANCES: 
Gridtto Plate sees, «cs ois «iso chee Oe ee Me ttt hhs s octee Seton's 6.7 ppl 
Brats l Gy LEW lee 6 Pe Gonidie CR ERe ie HOt ORE MO SCE See CEE Ee OCHO RECARO ATS cea 2.8 put 
Plate to filament......... Ge AS Ta Rien Oe BOE, OC Op Cn eae 2.2 ppt 
* Plate volts, 350; grid volts, -20; plate milliamperes, 19. 
AF POWER AMPLIFIER AND MODULATOR—Class A 
Maximum CCS Ratings: 
UDCA MATHMVIOULAGH rears 9 city a earn het otitis. sion nwa eMart sd ciel eh aleuete oe 350 max volts 
PUATMMDIBSIPATIONS fia sfc etic ooree eats ial sleet ates caveat? © Chonan ae a 7.5 max watts 


RCA Transmitting Tubes 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Jai oreer 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 


DGC. PEATHVVONMPAGGE,.. of. ck Cc chce ee cers coi cE ene ote eee 350 max volts 
DC ‘Gry VOETACE 2. ode coche Hae en oes ae Sie eee et Rae eee ee -150 max volts 
DC PLATE CURRENT iT etre Ps re ie eee Se be oe a Sere er teers kor 40 max ma 
DC‘Grip CURRENT (A purox:) ssf Sa ote es nels chido hauls ck kee ee 10 max ma 
PEATE INBUTE+ stele rrr. ee err ttt eee ee STE eae ee 14 max watts 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 


Heater-cathode type used in 

5558 power supply of transmitting and in- 

dustrial equipment. Maximum peak 

inverse anode volts, 5,000; maximum 

average anode amperes, 2.5. Requires: 

Small four-contact socket and may be operated in vertical position only, base down, 
OUTLINE 48, Outlines Section. 


HRA&TBR: VOLTAGE erate hoes er reve i 6316 5 Sie lbw 6 eeeighmtnneneontiatade egeemas 5.0 volts 
HBATER ‘(CUBREINE fis osc Os BAB ols sek OR clea. Cathe Sas oa 4.5 - amperes 
PEAK TUBH VOLTAGE Drop “(Apprex.) fs fh os cid x oes DOC a eo ee ee ee se 12 volts 
®@ Heater voltage must be applied at least 5 minutes before application of anode voltage. 
HALF-WAVE RECTIFIER 

Maximum Ratings: 
PEAK INVERSE ANODE VOLTAGE: . 062.0... s cece cece eves 2000 max 5000 maz volts 
ANODE CURRENT: 

[a epee DARE es See |. Pe 2 AA eee ae 15 maz 15 maz amperes 

BNOTASR geet SE cae ose ee sn 6 adn cine apo ats 2.5 max 2.5 max amperes 

Fault, for duration of 0.1 second maximum........... 200 max 200 maz amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE........... 35 to 80 35 to 60 ir 
@ Averaged over any interval of 15 seconds maximum. 

HALF-WAVE MERCURY- K PH 
o 


VAPOR RECTIFIER 


Heater-cathode type used in 
5561 power supply of transmitting and in- 
dustrial equipment: Rating I: maxi- ¥ 
mum peak inverse anode volts, 3,000; “* ANOOE 
maximum average anode amperes, 6.4. 

Rating Il: maximum peak inverse anode volts, 10,000; maximum average anode 
amperes, 4. Requires Super-Jumbo four-contact socket and may be operated in 

vertical position only, base down. OUTLINE 66, Outlines Section. 


EA MECIE LY OLTAGINO I coo o68 cise: ig how Da) 3 See Ue ie ae BE cae See Se ee ea ee 5 volts 
ERpAwrY CORRENT boo 5b oe psgre ns I ee a Ue ee ee ee or eee 10 amperes 
PEAK POSE. VOLTAGE: DROP (ADDIOX.) |... Sees ec ese ee ee 15 _ volts 


‘@ Heater voltage must be applied at least 5 minutes before application of anode voltage. 


HALF-WAVE RECTIFIER 
Maximum Ratings: 


PEAK) INVERSE ‘ANODE VOLTAGE. 05 0.24:05 osscecs sens cues 3000 maz 10000 maz volts 
ANODE CURRENT: hu 
Bhs ee rnd Patna Dick nthe tick om Se aerate © Sateen ny 40 max 16 mac amperes 
Averageg 2c). 2 tack) OF BE eR 6.4 max 4 mac amperes 
Fault, for duration of 0. 1 second maximum........... 400 maz 160 maz amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE............. 40 to 80 ~ 25 to 50 2G 


@ Averaged over any interval of 15 seconds maximum, 
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POWER TRIODE 


Forced-air-cooled heater-cathode type hav- 
ing integral radiator used in cathode-drive cir- 


cuits as rf power amplifier and oscillator. May 5 5 8 8 


Pp 


G be used with full input up to 1200 Mc and at re- 

duced ratings up to 2000 Me. Type 5588 may 

be operated in vertical position only, radiator 

K up or down. OUTLINE 89, Outlines Section, A 

H H minimum air flow of 10 cubic feet per minute 

should be directed through the radiator toward 
the bulb and grid terminal when the 5588 is operated at maximum rated dissipation. Air flow should 
start before and continue during the application of any voltages to the tube. Maximum temperatures: 
incoming air, 45°C; radiator, 180°C; and grid terminal, 140°C. The 5588 is used principally for renewal 

purposes. For new equipment design, refer to type 6161. 


Shotwba Wa leyeto@ Ney ree) RO It oo RO ie SN ae ae eae 6.3 volts 
SAET AD PUCCROCCNEL EE EIR Tice Ramet yf sicel ans, hg eisiio, Choate # IW ps nics wide Auare alte» sles@iaue sie olay 2.5 amperes 
SAN ESE TM a) ACPA COP OOTE: © vty cia e's stare cee © cial e are cie, lel ciuusieleeie m wlaie este casyentl ee ss 18 
Direct INTERELECTRODE CAPACITANCES: 
Ser D PECTIC PEMA 5 5 ts tle ore cae oie eee ee ee Ree Ls 6.0 fan, 
LTIECONCRTHOUE ANG NCALEE s.. ca Sak: evecare ele coanusteiel Miele se <e"s 13 put 
Aca rORCHTnOGerMaANG Oa ter 9 kia 5 elec ces auas, laine h Cle esa) dp eeelaveiaeis 6 0.32 max ul 


° Rated heater voltage must be applied for a minimum time of one minute before voltages are applied 
to the other electrodes. 
° }xternal shield connected to grid. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 

Masinim'CCs Ratings: RF POWER AMPLIFIER—Class C FM Telephony 
Ly ETE AN AVIIL CAG Eis, Po tks 5 oc eats harder AOR Alert ar kie’ 6 unM oie aye aoe nw are 4 1000 max volts 
“i gckeat RCe aie Tet cig GO Reo ee sci RG pct ich ieee —200 max volts 
PEER R ED ae IES OE RT hE. Sees HSER care A 300 maz ma 
SIME lay ouch Pmt RTE Rone cdel earacseeh lin Mere iaraes wane nie Mea ae a! GuLaNe 100 max ma 
ONT Meer Teen a ty Ree NSERC ee sta HE ee TEA ee es 6 Ones 250 max watts 
eye AEE RAY tape EC 2 2 Gee 976 Rt gon Le 200 max watts 


POWER PENTODE 


Seven-pin miniature type having 
quick-heating, mid-tapped, coated 5618 
filament used as af power amplifier 
and modulator, rf power amplifier and 
oscillator, and frequency multiplier in 
mobile and other communications equipment when compactness and low filament- 
power consumption are primary requirements. Designed for intermittent operation 
only. May be used with full input up to 100 Mc and with reduced ‘input up to 
165 Me. Class C Telegraphy maximum ICAS plate dissipation, 5 watts. Type 5618 
requires Miniature seven-contact socket and may be operated in vertical position 
with base up or down, or in horizontal position with pins 3 and 7 in vertical plane. 
OUTLINE 8, Outlines Section. For operation at 165 Mc, plate input should be re- 
duced to 90 per cent of maximum rating. Plate shows no color when tube is oper- 
ated at maximum ICAS ratings. 


FILAMENT ARRANGEMENT Series Parallel 
PILAMENTEVISLIDAGIO (AC) DO) i a CLP reine et etre haba ae 6 a) volts 
PUM AMEN EC CIENT AOE coon, ccc dicisie as oda) aves oo Nt OA 0.23 0.46 ampere 
Drrect INTERELECTRODE CAPACITANCES;: 
SION MELO MOI LOD Rte: her that tet, Titec actos Mito Teel Te Rh oe Seale: Ik 0.24 max pul 
Grid Ne.1 to filament mid-tap, grid No.3, internal shield, and grid No.2 q uf 
Plate to filament mid-tap, grid No.3, internal shield, and grid No.2... 5 put 


AF POWER AMPLIFIER AND MODULATOR—Class Al 
Maximum ICAS Ratings: 


EOE SUA DE RY MSE ACES Gt el ieee. of.) het-auel en cyehet'el viet Wier sia anaWepat'dhe onset: sles sis ahebernietevely'aye es 300 max volts 
Pe GRID ING VOLTAGE {i Cots meee beer Ae ee Tee, Se 125 max volts 
GRID-ING 2 INPUT Sees det ee TSC Ne aro ae eRe ee ea ete eee eee 2 max watts 
PATE WOISSIO MELON Cia epi etuse eS ais ela 8 rite O ote Mot Moree dare we Meld esa mes ae 5 maz watts 


RCA Transmitting Tubes 


Circuit Values: 


Grid-No.1-Circuit Resistance....... pemete trie» KPa y Berane» 5000 min ohms 


100000 max ohms 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum ICAS Ratings: 


DGIREATEH VOLTAGE 5 o's conch Bie ee hee Ae a CEL EEE eae 300 max volts 
PCsG Rips NO. VOU TACHI 560 2 fos eS Ey isk Ie a Be eee 125 max volts 
DG GRID-N Oks ViOtDAGIS a o¥5 oo po ee aw Ria age suas OS Res Ee -125 max volts 
DCIEUATE CURRENT Feds Ske eon.) AO Ari, ee a oa a ee RE as Se 30 max ma 
DC .Grip-No:) CURRENT. oisctioes . Ser tS Rice Oe oe ok ee Seine oe 3 max ma 
PATE INPUT: 2-3 6 crac oslo bee Oe Re ee Hon ee ee eee eee 7.5 maz watts 
GRID- NOM ENP UTE es cae oa eh cies oie ein 0 Wrcale piste eine ale ooo eal ie ene eee 2 max watts 


PPRATH DISSIPATION. «5.5, xc waren wisi sides ete wiles ua wei «oaks Glas w CRA eRe 5 max watts 


Circuit Values: 5000 mi h 
; co ie 2 min ohms 
Grid-No.1-Circuit Resistance...... o Are.e sate aise bios: a ais SIM EIS Sielae 's Sioalalineo ints 100000 max 


MEDIUM-MU TRIODE Z 


Pencil-type tube used in cathode- 
567 5 drive circuits as rf power amplifier and G 
oscillator. Designed for use in coaxial- 
cylinder- -type circuits, it may also be 
used in parallel-line or lumped cir- H H 
cuits. May be used with full input up to 3000 Mc. Class C maximum CCS plate 
dissipation, 9 watts. The tube may be operated in any position. OUTLINE 70, Out- 
lines Section. 


HMNATER VGOUTAGE CAG/DC)\ ce on a2 e532 Sed ec ts Od Sees abet eee ae 6.3 volts 
EV BA PR OURASEINT Gk uci ne atta alt al a aioabRbeee ese mada ne ribs, shrew NT nc preemee 0.135 ampere 
‘LRANSCONDUCTANGE® 2 3) bio. ais. g ceo Re SSE Se se Oe Ss ek 6200 pmhos 
AMERICA TION 2B ACTOR Te. < Ne ac Jie chi ce acle eae nee ek ie eo oe ee 20 
PLATE RESISTANCE (Approx)y spt. cat do - Site ele isice eo ORE aEs oc ee 3225 .  -ohms 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid 60) DIAS 5 <3 5 - oh ad eae Ds hn ee « See ee ee Be 1.4 put 
Grid to cathode and heater! 2) £72. a eet es 2.3 ppt 
Plate to. cathode and heater. to225 5344. 2 oe. eee es ee; 0.09 max put 


* Plate-supply volts, 135; cathode resistor, 68 ohms; plate milliamperes, 24. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C 
Maximum CCS Ratings: 


DGC PEATE VOLTAGE: & ., ser ZokS ie Shee TR ee Pe ee, See 300 max volts 
DGEZGRID VOLTAGE, « 08:2 « sited ei ae ee ad Be Rhee ee —90 max volts 
DG APEATE CURRENT os co 5 coca tins oe tice ee sess: . Lee ee ee 30 max ma 
DEC GRE CURRENT 2 fo oo Lo. Pea ne ee ee ree, SEP ROMEIE Cine, ER. BRC 8 max ma 
PrATEPINP UTE oo ides. Sess, RE ee te ee Sa ee ee ee 5 max watts 
PEATE DISSIPATION ae te ek | A. Sa ac ee BOE S Ce eeas Dee eae ee . 5 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... ...... 0.0.00 c eee cc cc csee 90 max volts 

Heater positive with respect to cathode. ............ ccc ccc ee ewe eeee 90 max volts 
EATS MAL: SRMPERA TURES . ty vrs eek 6 Ln ers Sw Ribs CRS BEG ChE RRR ee ORE 175 max °C 


Typical Operation as Cathode-Drive Oscillator at 1700 Mc:® 
DG Plate Volare os nats. Aes co lthcten 2 Sete aceite ieee a eens tere ete 120 volts 


DIG HG FIGUV OLGACEM he's, ivcacens oe eae DO Oe ee Se ere re ee ee ee eee —8 volts 

Brom: grid resistor Oleee ee sce eee oe he ee Re ee 2000 ohms 
DC Plate Current. .j:6..4.0c8 io. AST PR. RA eas oe ee 25 ma 
DCNGrid Current: CAPpProx.) \.</ekcn ous (een 5 eee Be ae ee ee 4 oy ma 
PowerjOutput CA pDrox.) so-so aw pees Re Oe eee Dee Cer Ee ee 475 mw 


"In applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con- 
tact be provided between the plate cylinder and its lead connector to provide adequate heat conduction. 
® At 3000 Mc, and with full ratings, a useful output of approximately 50 milliwatts may be obtained. 
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Technical Data 


PLATE (14) OR GRID (Ic) MILLIAMPERES 


BEAM POWER TUBE 


Miniature, heater-cathode type used 
as af power amplifier or as rf power 
amplifier at frequencies up to 160 Mc. 
Requires Noval nine-contact socket 
and may be operated in any position. 


240 260 
92CM-7343T 


5686 


OUTLINE 6, Outlines Section. The 5686 is a premium type and is subjected to spe- 


cial tests and controls during manufacture. 


PAE MVHOE PAG HLCA CDC) cctv. eialeacusicuucdeas et cle fs elise OM ne ols eae Goel Slee Riel ere 
SPO NDC) OFS Ae ee Se, ee ee fn eee 


Without 

External 
Direct INTERELECTRODE Capacitances: Shield 
(Goeth NOs LATO TOE TRS RRR Ee OU Oe re ee SN Se i Sa 0.11 max 
Grid No.1 to cathode, heater, grid No.3, and grid No.2... 6.4 


Plate to cathode, heater, grid No.3, and grid No.2........ 4 
° With external shield connected to cathode and grid No.3. 


AF POWER AMPLIFIER—Class Aj 
Maximum Ratings: 


PEAK HEATER-CATHODE VOLTAGE: 
Heater negative wirh respect to cathode. 0.0. a case ee rewaeestens 
Heater positive with respect to cathode. . 0... cc cic ce cee eee eens 


Typical Operation and Characteristics: 


Rt LCeV OLA PCE RE eM te Teer | lan coe certo ee cotere coe cin eiaete t sceraneie et 
Cugo bse Wie MCh Z a, a8 wegen. baa eats cern ian ae ASI eRe Auk cd IRAE ACRE NCIC Sa OR EPRI 
iarid=NO.1 Voltage ..”. .. . Seek: PEN eh, ce PRET oe a at dae ARETE Set ha cat obs abs 
PA HC Ti = NOMI EV OLLAP Oa so ohio) etene Soletaiana wtatulsterereraS atotarerelaretey ovale a 
Salis OSE ACOMO LITTON Ghiat sc cin eee eta eM cere eas wb eee ete Hae sens 
MELO SI CUA Marie nore CULLEN GL. sculls e cs cys «sess das ous sede sR alee 6 
SRA LCRIL OS UIECRUAD PLOK. nr ted a oir, o's lope, 264,41 7919, 5 die veda! aie evens ©,e.01e' sce Shawls 
RATS CONCUEERAGEEN. © citomniele on are © tess cece fs asd obec ovs ASOT OED 
BEIRULOSISUAN COMMER ChE Sr tts tie ant at ko ear ce alec eee ara ket ah es 


6.3 
0.35 


With 
External 
Shield® 


275 max 
275 max 
3.3 max 
8.25 max 


100 maz 
100 max 


volts 
ampere 


put 
put 
buf 


RCA Transmitting Tubes 


Maximum Circuit Values: 


Grid-No.1 Circuit Resistance: 
For fitéd-bias operation. .... 1). . ) ab tee SR VAP RSD RAR 0.1 max megohm 
For eathode-hias operate) 7a... ches 2b io ood fae ccabne es Sc haere be 0.5 max megohm 


Maximum Ratings: 


PHATE GLTAGEY 5 cde is's asehics 30k OS EES Bisa ce eke te eee Cibe OE a ee 275 max volts 
CRED-NGO2: VOLTAGE. eal o:35 bles eb ne ole de ous hy Goes ak abi be 275 max volts 
GRID-ND UV DLTA GE coh prea nw Sages eens rors ketas here see gs Ee ee —165 max volts 
PRAPTEACURBENT 5 oct: = ot shin Osa § he ld Pele pe slo es Ge es OR eke eee 44 max ma 
GRIB-NGOZ CURRENTS). 65 hoc sk bs pais Hee ea es ee ee ee ee 16.5 max ma 
RID-NOid’ CUSRENT. ©... 350 sean: ob uo ds iin cr ok os eee 3.3 maz ma 
PEATE UNPUES Ba eee bikes soba Ee es ea os oe ee ee 11 max watts 
(GRID- NOL ENBUT oo sto a ot kk cs Sis 5 wk Se ee OS co onin oie nee eee 3.3 max watts 
PLATE) DISSIPATION A: Bi gins Sica ohenge Se oe Se so oe Pieter pine a cle eee 8.25 max watts 
PAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... 2.0.0.0... ce ee eee 100 maz volts 

Heater positive with respect.to cathodes... . 5... Wires ess sb en 100 maz volts 
Typical Operation: At frequencies up to 160 Mc 
Plate Voltagens.cc<s so 62k ve EE eae eee ee Le 250 250 volts 
RETLG= IG Oe WORE GE cies V wood cans Ia ats tate ete te x eee teece ae 180 250 volts 
GrideNO. 2 VOHSres.. oo. 62s ee Ese thes Seek eee eae —30 —50 volts 

From grid-No.1 resistor of, ...\....gidsbacd«) «Spake tute 5. eee Ee 15000 25000 ohms 
Peski fl Gne-o0.t VOUAZE on a. cde ke ee eae 50 15 volts 
Plate Gurren®. oe... . 0... RE. eS SR. 30 40 ma 
Grid Aibereerent (Approxgiie We iii ele Ret nes 6.5 10.5 ma 
Grid-No.2 GCarrent (Approx. } a genie oss cid es Ses a a eee 2 2 ma 
RF Grid-Not: Driving Power {Approx:)..>. ... cc. eh eee es 0.1 0.15 watt 
Power Ontput (Approx.). . f77e-2 los oR hee a ree s Cee ee 5 eS iy watts 
Usefal: Power Output at 125-Meiiwck cc. ik inane os - 5.25 watts 


Maximum Circuit Values: 
(rid Neane Me TCUIE IROSISERIIOE «0 <, vip ioc ow es Le CRE we oe Se aree Cae eel eee 50000 max ohms 


POWER TRIODE 3 


Forced-air-cooled heater-cathode 
571 3 type having integral radiator used in 
grid-drive circuits and in cathode- 
drive circuits up to 220 Me. Class C : 
Telegraphy maximum CCS plate dis- HLFH 
sipation, 250 watts. This type may be operated in vertical position only, radiator 
up or down. OUTLINE 91, Outlines Section. 


PPA TRV OLPAGH CAC/DG) © ot. 5: c<oeete < eies mie iis icc eae acme eee BB Senne. ee volts 
FITAT Ry ERE IOEE vs. ols aes Sie Vv Ds beara apo aiel Sat coulis casei Sin eee 11.5 amperes 
AMPTP ICA TION BOT OR Sic, of crar ech ws trope RO yiel WareieaAT En stems kod eee tee 25 
DtrREcT INTERELECTRODE CAPACITANCES (Approx.): 
RTOS sFi a EO oes 3k Orpain © ecg w OSE IAD t piold Be Eb i ait eS reat, she 10.3 put 
CGTIGPELO | CARUHOGE ANECNORECT so) 512 s.u cto sinielieare HEE we arctan 24 put 
Piste ta cathode and heaters Sees es so xc le See oe ee eee 0.5 put 


° Heater voltage must be applied for a minimum time of 2 minutes before application of plate voltage. 
* Plate volts, 1000; plate milliamperes, 150. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


Pee PLATE VOUPAGE «246 Oe ARR EER EA CSE LM CREE S CARRERA OLE 1500 maz volts 
HC. GRipm. VOLTAGE. 6). 2.54545 LAS BES A ae ee ESN ee oe ee a ae —250 max volts 
DO PLATE CORRENT } sek 6G S ae oe LAR SARL SLR EE ee Cee 300 max ma 
DEC GRD CURRENT™ 5 v.2s6i0°- Nee oe a te ee Oe Ch RRS LE EERE LEER CRE 50 maz ma 
PEATE INPUTS E25 2 os, 5 cid oles sala lala stearic te ORR es SRA Shin een 450 max watts 
PEATH DISSIPATION . . < « o's7.'ee% vee WEVA RAKE ACR NERS REY OBS Fie eater t ee 250 max watts 


Technical Data 


MEDIUM-MU TRIODE 


Premium subminiature heater- 
cathode type used as rf amplifier and ; 

nce ( ONe oscillator. May be used with full input 57 L 8 
of - up to 1000 Mc. Class C maximum 

P CCS plate dissipation, 3.3 watts. Tube 
may be operated in any position. OUTLINE 3, Ouwtlines Section. The flexible leads 
of the 5718 are usually soldered to the circuit elements. Soldering of the leads may 
be made close to the glass stem provided care is taken to conduct excessive heat 
‘away from the lead seal. Otherwise, the heat of the soldering operation will crack 
the seals of the leads and damage the tube. Plate shows no color when tube is oper- 
ated at maximum CCS§ ratings. 


TONDO RMON TATE (AGL IC) fo tie ye aa ohana ecole ee anete acne te Seek eR alo mace eet 6.3 volts 
BRAT Ee ERENT ie tak Sec EOD hs oad t NE DERE TOES Ke waag se neae Ge as 0... Gee ampere 
TRANSCONDUCTANCE*, Eg os pails OS CAR ee EN a tee Ale WHALE MDE 6 6500 pumhos 
AMPLIFICATION FACTOR*. SPACE oi Uist Nearer a ORT oy Watianeh al af alub ohsh ahah ear hale 27 
PLATE RESISTANCE (Approx.)*. . : MP LA Oe er ee ee 4160 ohms 
‘DIRECT INTERELECTRODE CAPACITANCES: 
Caria cOn ia teMenen. oncaeid Mary oc SORE ASA REDE E EE SES UR Cd Ol orten 1.4 put 
EPIC LOLCALHOGe ANU mMeaterc mic ss vilcud tt tale ba ad, MUS ON WH Tae cays re Ave upt 
Piateto.catmoge and heater. Ce vec..c + scien hhc aha ele bake bee dae e 0.7 put 


* Plate-supply volts, 150; cathode resistor, 180 ohms; plate milliamperes, 13. 


etna GCS Ratings: RF AMPLIFIER AND OSCILLATOR—Class C 


BCA DMM VMRE TAC cies cig o's. 5.s Fa ses fed su eareal « oo Gee ee, SPR MEY, Gates 165 max volts 
COOLS LC OT OSHC) AE a PC Pee OE —55 max volts 
ee IANC EMC RRU PEIN Unease ita coy Otis ‘cgay afs, “fare key Letaehsas *isaaigesieschenseneutenS. & 22 max ma 
RNG RNG HEIRS CHES EVENS NRE soc oic. sv akc vlack aia) lal vie Wiehe ss sia ¥lels soa Sapehaes! 4.9.2 5.5 max ma 
PLATE DISSIPATION . We ce eden seWs vate edie ede] tes avdenieie Nis <uaceanteasa sy © 3.3 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... 0... ccc cece eevee seve scens 200 max volts 

Heater positive with respect to cathode. ......c ccs ccc vecesececces 200 max volts 
SUS rere LUNTEEC ADU EME vile: fs: rls K-si acs suehsie lel oie ies ‘sie os eles viele s ccvevatoie'e 250 max °C 


Maximum Circuit Values: 


Grid-Circuit Resistance: 
Poricathode-oras Operation iis .o< one cai aces cece ease cee. Ruaheie aerators’ 1.2 max megohms 
POEL Cts Da SEDCFA TION cutee sin cassie ood Gates ele dd Sole otal a calsieeate ave euelave Not recommended 


BEAM POWER TUBE 


Nine-pin miniature heater- 
cathode type used as rf power ampli- 
fier and oscillator and as frequency 5763 
multiplier. May be used with full in- 
put up to 50 Mc. For operation at 175 
Me, plate input should be reduced to 80 per cent of maximum rating. Class C 
Telegraphy maximum plate dissipation, CCS 12 watts, ICAS 13.5 watts. Requires 
Noval nine-contact socket and may be operated in any position. OUTLINE 9, Out- 
lines Section. Plate shows no color when tube is operated at maximum CCS or 
ICAS ratings. 


BAAN Y OUDAGECAC/ DC) <n. t cc ccerctneere tie tie nine Suh SPAREN VO eles oe raitede tad 6 volts 
PEE AD MENG URED 54 cy ctu sai ae © cata cat ON NOs eaeme Ramee ERE 0.75 amperes 
Pe MDI SCONE TANCE i oc titi, sare crits Pens eras © ies 4 ogc tetatota latte Poste Se alone tote otele late 7000 pmhos 
Mier ACTOR, Grid No.2 to Grid’ No.1... ek aaa eee eee deen 16 
‘Direct INTERELECTRODE CAPACITANCES: 
Oe Os OE cel yg | ee ee re 0.3 wax pul 
Grid No.1 to cathode, grid No.3, grid No.2, and heater. .............. 9.6 pl 
Plate to cathode, grid No.3, grid No.2, and heater. .:.....0.......... 4.5 ppt 


fs Plate and grid-No.2 volts, 250; grid-No.1 volts, —-7.5; plate milliamperes, 45. 
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RCA Transmitting Tubes 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: CCS ICAS 
DC PUATE VOETAGH. 5 oc cho Soe eek ee oe oe eee 250 maz 300 max volts 
DC 'GRI-No:3 VOLTAGE 7 oe. s Sees oe ene. ees 0 max 0 max volts 
DC GREENG 2aV OLTAGE RS =. Paes. be eee ee 250 max 250 max volts 
DC GaneNs. &.Y OLTAGE5...5.). Beet ee etn ce bane ae -125 max —125 max volts 
DC PLATE GUBRRENTS < ic. 5 oc cteann ere sehtes ot eee eee ee 40 maz 50 max ma 
DC GRrip-No.2 CURRENT. coe ee ee one Ps See fe 15 max 15 max ma 
HC GRE-No-1 CURRENTUCU.E co eo. Bee tas ees 5 max 5 max ma 
PLATE ENPUT Ss cate i sesss Bie: Soe 3 SS ee eee 10 max 15 max watts 
KTR INO EE NEREES 2 oe A ot Re eR ee a 1.5 max 1.5 max watts 
PATE CEUISSIPATION. wire Cae ot ge Se ee eee ae 8 max 12 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode...... ....... 100 max 100 maz volts 

Heater positive with respect to cathode.............. 100 max 100 max volts 
BULB TEMPERATURE (At hottest point).................. 250 max 250 max °"C 


Typical Operation at Frequencies up to 30 Me: 


Bor OEP AT Cee SE ee, ee ne le en ae 250 300 volts 
ecg 's LS Cs SR A. Ee 9 ae ee ete he appa ver Connected to cathode at socket 
DC Grid-N Ose V.OMaPOS fe kis Sos renee Gale cava 250 250 volts 
PRG TIO ING. 1 VOlMagOO ain. so eee ee eee Peas -39 —42.5 volts 

Hromierid-No.d remstor iol» Kise sates ae aso ae oe 39000 18000 ohms 
eats RE GrigoNioed” VOlG2E so) of oe cs we citatitek = ees Bes 46.5 53.5 volts 
ROE RUG ETORERS, 0-83) o wish Dt ah hag ele eta es 40 50 ma 
ERS Gd O.o SSRT BEN Ge oc Os ia CORR ree 5.6 6 ma 
DG Grid-Wea’ Current (Approx), 64.5 65,5 swe steno as see 1 rape$ ma 
DEW OWSE LA PPLOK,) do cede ato Sh dole SR las ee eee 0.05 0.15 watt 
Uschi: PowerUutpat CA pprox.) 2200). spac sto es eee 6.48 108 watts 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid-Neo-t-Gimcnit Resistance «oF Sodas ce sd ened oe owune sands dos tae 0.1 max  megohm 
@ Obtained preferably from separate source modulated along with the plate supply, or from the modu- 
lated plate supply through a series resistor. 

° Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 
either fixed supply or cathode resistor. 

® Measured at load of output circuit. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
DC PEATE VOETAGE<< 2. doco eee ee eee ee 300 max 350 max volts 
DG GRID-NGO3" VOLTAGE sii ns oo wae hh shee eee 0 max 0 max volts 
DC Grip-No.2 VOLTAGE... ... . Sages» - eee ee oc eee ee 250 max 250 max volts 
DC GRip-NO:E VOETAGE SS. © ./cs oo Pore os te Sele oe es —125 max —125 max volts 
DC PLATS CURRENT 25 oA sks SARs Sa eho cs 50 max 50 max ma 
DC GEm-NO2 CURRENT oie s 5 at Se oes a eecotoas ie aie aes : 15 max 15 max ma 
DOIG RIDE CaO ORREINE © (<5 sched cunhs'0l'S hapa Sina e sieiccianee ore 5 max 5 max ma 
PUATE ENPORS oi 5 6k: oh a Ds Oe ee ae oe ke ee 15 max 17 maz watts 
GRID NO: INPUT Oa. wath Seid oo ard ne ls Jee 2 max 2 max watts 
PUATE DISSIPATION) 35 . 5 She ote ae ee eee so ee 12 max 13.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............. 100 max 100 max volts 

Heater positive with respect to cathode.............. 100 max 100 max volts 
BULB TEMPERATURE (At hottest point)................. 250 max 250 max °C 
Typical Operation: 80Mc 50Mc 80Me 
DC-Plate- Voltage. Ser ia. eae eae eee 300 300 350 volts 
RETR SIN Gozo Soe. Becta Sy vec ahe seit as Wes reuse ewe ey ere kes Connected to cathode at socket 
PC Grid-No.2 Voltage - cise aisha hhc cine he choi a 250 250 250 volts 
HGCAGTIO“NOs1) VOHAPCD . cc. ce oink ss aie a bis opieiee —28.5 -60 -28.5 volts 

From grid-No.1 resistor of. ............0.00- 18000 22000 18000 ohms 
Peak REuGrid-No-l - Voltage: 2c... cLeN Sate tern 37.5 80 37 volts 
PCr Plate CAMIETONG diy ce. vie ae AS ne pve so ete a wie 50 50 48.5 ma 
DC Gril Now Currents iic6. old cece osd Pee wes 6.6 5 6.2 ma 
DC Grid-No.1 Current (Approx.) ..........-06. 1.6 3 1.6 ma 
Drying ‘Power CA Pproxs) si: ine Goes oe a lee ae 0.1 0.35 0.1 watt 
Useful Power Output (Approx.) ........cccsceee 10.3" q 128 watts 
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Maximum Circuit Values (CCS or ICAS conditions): 
CGTIO IN Gal =O IFCUlEMCeSIStANCG sks) vertc crc in ule gece woe er a aklores dines ile ols ¢ 0.1 max megohm ~ 


6 Obtained from fixed supply or from grid-No.1 resistor of value shown. 
® Measured at load of output circuit. 


FREQUENCY MULTIPLIER 
Maximum CCS Ratings, Same as for Plate-Modulated RF Power Amplifier, ICAS, except: 


ACEI ENG PUN LI TREES POOH TS 5 ack, «os lol onetiousiy's: sueter odds elie jos euqvetlc Mod -alalete tons “oleh te 2 maz watts 
Typical Operation at Frequencies up to 175 Me: Doubler — Tripler 
PROSE LALCRVIOIUAD ORIN 6-5 «sce wig x dus) Sopeee d Chania e cteba lato ormie role lhe Mueralele au 300 300 volts 
MSE TEL EIN Che cs WIE EA ci rare hs a asic {oy aes &- 4) Sppacnaith Cexep a, tub: easushss- 069 ral opelies Sheabyeas Connected to cathode at socket 
PCR ri eNO mOLEA DT Oral ake oe ean cieie a et Ow Wiel a walla @iS alate sw oe Gears: ae ihe volts 
HOGG rile N One VOLLAE Ore. the science ee teisiedd Ae oR kid Olas ah. SEN ~75 —100 volts 
PCE TC Onl oresISUOL OL asia ets civic c acid «sac es averele seers afore 75000 100000 ohms 
enka yea Gi NOs Vv OLLAGGs.. . oe ca desea a bes sie Ges eie eles vsie reves ies 95 120 volts 
TOG ALCROULEEH Umrernis oS eerie ee ke Ae An Rte TRE AS reia ey ia ete leh oe 40 35 ma 
POTN a Ore ULFENt 7 eee ee teh MBAR eee kes oe Ree 4 5 ma 
DCrGmdSs Nose urrent (ADPIOX:) sca vhs eenaeekestheoss sideemeereae 1 i ma 
DEVINCMeOWeLACADDTOX:) Gs adits Fee ss a eee OMe Oe eee eae ee 0.6 0.6 watt 
imerulee ower Wtout CADPIOR.)i% 5 525.4604 5.655 ae ss babes Bee ees eae rt 1.38 watts 


Maximum Circuit Values: 
Giid= NOM=GiITCUlunVeSIBCANCO 8 oh 5 uc sae Cabana oie Gh ej cee doves «6 Ge bes 0.1 max megohm 
** Obtained from 800-volt supply with series resistor of 12,500 ohms. 


6 Obtained from fixed supply or from grid-No.1 resistor of value shown. 
® Measured at load of output circuit. 


AVERAGE CHARACTERISTICS 


TYPE 5763 

E¢=6.0 VOLTS OC 
GRID-N® 3 VOLTS =0 
GRID-N2 2 VOLTS =250 


Ca" 
Ow 
oo 
«5 
fin! 
od 
aa 
Os 


PLATE (Ip) OR GRID-N2 2 (IC 2) MILLIAMPERES 
Fr S 
[2] o 


300 
PLATE VOLTS 


@acM-71607 


POWER TRIODE 


Forced-air-cooled thoriated-tung- 

sten-filament type having integral ra- 

diator used as af power amplifier and 57 86 

modulator and as rf power amplifier 
de jubel Ogle and oscillator. May be used with full 
input up to 160 Mc. Class C Telegraphy maximum CCS plate dissipation, 600 
watts. May be operated in vertical position only, filament end up or down. OUT- 
LINE 94, Outlines Section. 


SrLAMeE Tay OLTATH (ACLDC) asl WHeas te 2 ai dee te sO atte Wel MWh ds 11 = 0.6 volts 
PUUIGASPEONSD AUT RENT Roc a tht yupsic mesh ube 8 GM, ACERS anaueer dev eelne ha at ton aben 12.5 amperes 
PLUAMMNT OS TAR TINGIOURRENT «teudicic die aisiea ces sn0le.e ae css tee otecaco emacs fone ae 50 max amperes 
MRI CA TION SUACTOR Shi, sila aha SRS kD LPR NUR Te Tee ae aes o2 


—— RCA Transmitting Toba-— —— 


Direct INTERELECTRODE CAPACITANCES: 


eric £6, Plate 28 ys ae city ok Foe ea tae abs SUR Toncyokely poe alaue a) stele mine cere 5.3 ppl 

Gig to hlamentimid-tap oe oe ee ae ca cel eaten eaters oe teEe 4.7 puf 

Plate to filament mid-tap ..).24¢2 SPIQT Jf. YE ek LIK, PU Se sale 3.8 ppl 
* Grid volts, -25; plate milliamperes, 200. 

AF POWER AMPLIFIER AND MODULATOR—Class B 
Maximum CCS Ratings: 
PREP LATE VORTAGE ooo S25 ty Psa e Ata Ae eae SEL Sa ee eee eee eee 4000 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENTS. . coo. ccc beeps eg stk 5 cea eae 500 max ma 
MAXIMUM-SIGNAT, PEATE SNES 5 Ss cogs v.claw coe ok Care hoe we aes a Ce te 1500 max watts 
PEATE DISSIPATION |. Petes. cic J Cs eR ES Ow RE EA UC ES KER DRS S68 beeen 600 max watts 
® Averaged over any audio-frequency cycle of sine-wave form. 
PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 
PROS PEE AT ES OTST MUGS ctrl gi Sar metiete es oh oas a & Wig Re Ris Nake ww eine ae eee 2500 max volts 
DG GRID ViGRPAGE: 2 ae rine Ae Sake Sy. Baie wea @ Bike Kis a a SS ee —500 max «= volts 
OAC EATER SGRTRICIGN TB 40'S core di 404 ahah os a) a Ron) orate bin te 2k Stes ene i 3 ee 400 max - - ma 
RIES HS CERIO Shh das che taieites sche pcnaditk a, he 0 DoW Sale RIC A Oe Ele aa ee 150 max ma 
UR INE Re ge!) as PLease 's ox divin wld vp Oak se eR ak ok ete ee 1000 max watts 
PLATE AI ISSIR ATION coy. coolio Gis kin & CF aa ne Oe SR A Ee pe 400 max watts 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: 
DDE UATE Y COREA Fe 5 tee eteck as okt Sook weet mete Dane i eis oe eae Nai Sa e 3000 max volts 
DC 'GRIDIVORTAGE. «oo 56 Fak oo nis tte I ID OL fob es ee —500 max volts 
DC PEATRACTIBMENED 0 OE a chee oes otlie Sou OR OE a ina eee ae 500 mar ma 
DC }GRIBPCURSENT 2 0-5 Rate oma re ee A bic bow ete land} 150 max _ me 
PLATE ENBUD ieee 106 0d Os & BF AOE ow eahreseed age BEB owteriertmrreternes te 1500 max watts 
PEAT, PSST ATION oe oa ces et eae nos oily oe hed aia he ae 600 max watts 


FIXED-TUNED OSCILLATOR TRIODE 


Pencil-type tube having integral resonators 
used in radiosonde service at 1680 Me. Fixed- TED 
Tuned Oscillator maximum plate dissipation, INTEGRAL 
3.6 watts. May be operated in any position. The 
5794 5794 is identical with type 6562/5794A except COUPLING RESONATORS [, 
that the 5794 does not have an external connec- 
tion between the cathode and one side of the 
heater and requires a socket for the heater pins. 
OUTLINE 74, Outlines Section. The 5794 is a 
DISCONTINUED type listed for reference only. 


5794A FIXED-TUNED OSCILLATOR TRIODE 
See type 6562/5794A. 


HIGH-MU TRIODE 


5 87 re) Pencil types used as rf power am- 
plifier and oscillator in airborne and 


5876 A mobile equipment at altitudes up to 
100,000 feet without pressurized cham- 
bers. May be used with full input up 

to 1700 Me and with reduced input up to 3000 Mc. Designed for use in coaxial- 
cylinder-type circuits, but may also be used in parallel-line and lumped circuits. 
The 5876A meets the performance and environmental requirements of specifica- 
tion MIL-E-1D 1043 (AF). Type 5876 is used in applications not requiring special 
performance and environmental characteristics; otherwise, the 5876 is electrically 
and mechanically identical with type 5876A. Tubes may be operated in any posi- 
tion. OUTLINE 70, Outlines Section. 
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FRADE OMTAGHWAO/DC) oo. irl aata ei kite eG ae Tee laste gen 6.3 volts 
NTE Ug sy ik iv vs ole hE yeaa ee aeie ys paw EN CAS ee 0.135 ampere 
See ERE CPC tt Bh, cy Vidas be wd doe once ee ek eK hoe oR Owe a a 6500 pmhos 
AM DRCIALTEC SEA CEE OR Wt out GOP oi a ai oki iesiel clei vie witty 644 mee aie cee t olaene «ae 56 
ETAT MEER HGIE TA MEO CAD DLOX Jo. ote c ona inn Saleisha aisteeera chose icce te eR Re en ee 8625 ohms 
DIREcT INTERELECTRODE CAPACITANCES: 
(PUTA) FOLENS 5 Be 5 Sean ave Oi FOC el ial a BE en nL pe 1.4 put 
Pee MOR GUO EIAN CO HEALET sa cit cicaku cs cay onee sc ane sree Nese crete eal tee ere 2.4 pf 
ee em RIO BTID, DEADBE. g. < 4. 5 ai eignin. 4.0% a abies hae aoa ye Redon serie 0.035 uut 
°Plate-supply volts, 250; cathode resistor, 75 ohms; plate milliamperes, 18. 
RF AMPLIFIER—Class AB} 
Maximum CCS Ratings: Up to 1700 Me 
ROEM GACH MURE OT, ecru es Riera Mtoe a 6c Ss idol Sains € aaecem ad yo 300 max volts 
UEC EPRV OTA GITS een Ty Peg ctw eT ea, Scle C aE A coe Soe eye aes -100 maz volts 
De ReITATT FOUCS UIITIREINI ate ee iaiaks & bys ie Ete aOk ea Oe COTS bene 25 maz ma 
eee MIDIS STA DEO MOM olsun SOAR ke Rena hg ut Mia y oe tpn lens, aieheisubias eos oe Aes 6.25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Hesternegative: with respect to cathode... 01.) eu choose sensak ce ess 90 max volts 
Meatermosiiver with respect tO Cathode, Vie ns scklesmeses oseee 90 max volts 
Maximum Circuit Values: 
Neg R EE RSE CELL UME UOSIS GEATICE 6 ere, orth tee cals eM toiteateite SVT Mer a) oo tore tare ee Tee Satoh ati fo 0.5 max megohm 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
Maximum CCS Ratings: Up to 1700 Me 
TISet TT ATAVORTAGIN ST oc eee eee ie ee ee re ee ee eee 360 max volts 
CUS RIE OR Oe Fa EP RS TI Mie tery rere Seed arn (RES PLUD Pair gry Senay -100 max - volts 
PUNE PARIS TERR EIN Tec ad. .  E cieis are Ook Ce ard Ce Mee area isles ba « 25 max volts 
LG! (CU OSS AO RD, ae Rarer lis ety Sie ie Carns Rae Re eeny Or 8 max volts 
TER GSE ESTE G0 Se. SS ES Ses Sener ees ere Seat Pires Aine eS ARO ie on 9 max watts 
Ea Go 1B) EEN ST SS PR ae Seen ae toes, OP eeep = Seeeranm Eee Sanam Ale 6.25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect ito cathodes)... . fs ase de ik ac spot ttle ec ees 90 max volts 
Heater positive with respect to cathode. ,.......0.... 000. eee eee 90 max volts 
Typical CCS Operation as Oscillator in Cathode-Drive Circuit: 
Al At At 
500 Me 1700 Me 3000 Me 
DGePISte-lo-Gric VOIWaze sy cot. hee ee ee eee 262 252 252 volts 
MC Catnode-to-Grid) Voltage, 21.5550 ce oh Peerage 12 2 2 volts 
PORE AEOGTITTON Ge. sot etme ol la es See ek dan 3 23 25 ma 
IG GrigtCurrent CAPPTOX.) «clos ss ee erika, NOEs 6 3 ma 
Usetulabower Output’ (Approx.) .).....J.0)..0..0-b 0% 3 0.75 0.1 watts 
Typical CCS Operation as RF Power Amplifier in Cathode-Drive Circuit at 500 Me: 
HOES PS EN ce etre car gs LW I a Toe Raggi ale anevada Ali anartoar Brad rete Trae aura meen AOA 326 volts 
DUG MO AGHEde-CO-GTIGEY OLLAGE, 0d. 5 ea ie eh Ce ees bn ete es ot a eee eS 51 volts 
COMER ECMO UTTER Getcte ier ar a hs Mis teie tele eA AS Me Seer sh ae Tate a MR MGS Paes tht 23 ma 
Pr ride Hrretity CA DDrOks io et Cones shes MAMET. ioe GAL Segall Balk alten wie tow's a ma 
DriverLowmer OuUuLput CA DDIOX:) lags ue sues ve cis se be ees ath a and AG ie ater ey ae 2 watts 
Vsetul Powern.Output (ADDrox.).. ewe Ne ade s. GAEVAM AES AOE ob dao ewes 5 watts 
Maximum Circuit Values: 
ISTIOMCIrcHiterresiatamce.. . Si lieleren: Snecita dss We Sass wads Pitas Wowliaats « 0.1 max megohm 
PLATE-MODULATED RF POWER AMPLIFIER— Class C Telephony 
Maximum CCS Ratings: Up to 1700 Me 
PaO AC AESRN CTCL A HU a eee, Gee te; Pact hte. Gittins, cx apice dragekep or orahslles vs av suey Movscmalsyr eae 275 max volts 
PGUGRIDAVOUTAGHLE At OTR ne ont. Rote EAE. da tates @kety Seles —100 max volts 
CALA TR CURRENTS cited eis TICLE) ae iinet, gernklenhas Lorde, 22 max - ma 
DOG RID UR EN TAs Aes ce ek he ER. BAD eb undal o AEE s e 8 max ma 
RITA EUTD LY Lem Ow a nee o th ei iede Abuser i Ai sadleetreisv'el oL oto lRe Ge) Wea qin seu Sib: apstogda 6.0 max watts 
EOTCA TE DEST EATS em er ahic iick hieeic WP Neel Mas wae io) bg Ryehahy saat Ter eitee » e wate ie a eek 4.25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..............6. a iake alee haat NS 90 max volts 
Heater positive with respect to cathode. ...........008 SPOOL AED Ot as 90 max. _. volts 
Maximum Circuit Values: 
Grid-Circuit Resistance........... ye eR ed hae er aro nr ra Ai cuais REPO aa a eRe 0.1 max megohm 


RCA Transmitting Tubes 


FREQUENCY MULTIPLIER 


Maximum CCS Ratings: Up to 1700 Mc 
DIG PLATE VOLTARM 2 377 «iss Gas alae der CAPE BDA On teat ane No ge ee 330 max _—s-voiits 
DC GRID WV OL-PAGH 4. cites « alee b ois eisuais alte aoe Gin Se TA ee ysiare tals CY Ron ER -100 max volts 
DC, PAYS CORRENE: iat ceca tes Cae ase eek bes See eee _ 22 max ma 
DCAGRID' CURRENTS 1h: joi epee Gee oie Oe hoe SOE cE eee 8 max pees 0763 
PATE: UNPUT ioe cet Micke oa ce ELE Os DEL SEERIOG OA ROGER ie TO Re eee 7.5 max watts 
UATE PISSIPASION Gas Ale. oe ARTES Se Foie See eee) Oa Oe ene AOE 6.25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.......... 0.0.0 cece cece eee eee 90 max volts 
Heater positive with respect to cathodes)... 2s 2s cise ones cc ss ee deen ee 90 max volts 
7 
Typical CCS Operation in Cathode-Drive Circuit: one eg 
DC Plate-to-Goudl Voltage yt 2 lech dns. fs ce ce eee 390 370 volts 
DM CAthOne-LOmGTHOAOV OLAGE. ces. oss, sucicsd aisle ies seeks wk W huwers wee 90 70 olts 
RPO APIACC IGT CINE eo a IEE anata GeO Sieiare ee SEN le Manolis 18 17.3 ma 
WOE G TG GUTTPHE (A DDTOLE) i its os cose ois cee oes aires ne 6 7 ma 
Eriver Power Guaput (ADDLOs:) «© os ince css clos see ee ene tae 2.1 2 watts 
Sere OWED OULDUL (ADDEOR Do 0s. < orsle te se > artes & eee ak 2 watts 
Maximum Circuit Values: 
GFIO- CIPS ACOCISEAD OR ios aco 5 6.6, b0ei ons oe) ares allo SiR atone 0.1 max 0.1 max megohm 


® In applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con- 
tact be provided between the plate cylinder and the terminal to provide adequate heat conduction. 


AVERAGE CHARACTERISTICS 


TYPE 5876 


nv 
° 


Jonto N ee Ec=6 


PLATE (14) OR GRID (1c) MILLIAMPERES 


Seal 


MEDIUM-MU TRIODE a 


Pencil-type tube used as_plate- 

5 89 3 pulsed oscillator, as rf power amplifier GC 
and oscillator, and as frequency dou- 
bler. May be used with full input up to 
2000 Mc in ew service and in pulsed H 


mesa Ye 
“DLATE vouTs”” 92CM- ra26t 


# 


applications up to 4000 Mc. Designed for use in coaxial-cylinder-type circuits, it 
may also be used in parallel-line and lumped circuits. Class C Telegraphy maxi- 
mum plate dissipation, CCS 7 watts, ICAS 8 watts. May be operated in any posi- 


tion. OUTLINE 71, Ouwilines Section. 


HATER VOLTAGE CAC/IDC) oo = e15 id siisinnis OS siet Gislas Cia isle bis sie wine S oieeee ee 6.0+5% 
-10% 
MEATER CURRENT 53.2 ac canciones orice cesses SRR one oo Seeks Miata ines RS 0.280 
TRANSCONDUCTANCE*®.........2. Seats slp Sie Als Skis w Aiste.a Broke wiahave Aiehoise Ries 6000 
AMPLIFICATION FACTOR®. ........0000% ate Ate miele alt bos Staats &. aioe ei elements aoe rH 


volts 


ampere 
embhos 


Sa echnical Daa —————— 


DirEcT INTERELECTRODE CAPACITANCES: 


GrIdUtO PlatsOnma tides «4 < a dark, Sate BARRO OC Oho TRE EES D LORE IE ee ppt 

GrigmeL Oren nOGe andy Ha COP mired ce ive css, cars acaeaidl oneal ee oo Soe, eae 2.4 ppt 

PAAvLORLOMCaALNOUG ANnGs NEA tEr serie ns oc csters,sisle 5 /aisodua can el aces Ns Rae a 0.07 max up 
* Plate-supply volts, 200; cathode resistor, 100 ohms; plate milliamperes, 25. 

RF AMPLIFIER—Class A} 

Maximum CCS Ratings: Up to 3400 Me 
TCP RUATEH VOLTAGE: c.c,c 406 eo ete save ee 0 atiertaval siti e etoie Voi &: ohovisla-Oieevehiacaleietss oie of ese 330 max volts 
DC GRID VOLTAGE....... AOD ariceat reckGeRN iinet, Cato SIS .CICICICRACICR OT: PANS ches -100 max volts 
TONG! TETLVNITS) (CALE TOIN hie Sia is unin een Ange een Badia rg Ra ee aS a AA ry RE 35 max ma 
ANE YR EO) ESTE AULEO) NUOEMOMNT eters Telefe oat we (oe ahaa, OnE CEST es ee Ste ee tere riots nah 7 max watts 
PEAK HEATER CATHODE VOLTAGE: 

Heatenmerativer with respect to cathode... 5 oisivs...s 500 0sGeeeb anes 90 maz volts 

Heaterpositive with respect to cathode «$543 525%340.5s00%. ssn eines ns « 90 max volts 
BCE BS APA HATE BICAT UNE Bie ot olny cons cut, tees al Sees cere eke ees tae bts Te tota cas iione tata anoa’ 175 max oC 
Maximum Circuit Value: 
CENOILCHPMVeESIStANCe,, acetate) 22.0% EEG cucvs ead Rte ate Me eetee KibaieS 0.5 max  megohm 

PLATE-PULSED OSCILLATOR4—Class C 
Maximum CCS Ratings: For a maximum On time® of 5 microseconds Up to 4000 Me 
PAK POSELTVE-PULSE PLATE-SUPPLY VOLTAGE4. «20.6. ccc eee cc ene 1750 max volts 
PHAR NEGATIVE-- ULSEH GRID -VOLTAGH),.....2503 2.2») detuie 6 ole dda 0 Saletan Ielioded chore 150 maz volts 
PEAK MAG G@URRENT FROM PULSE SUPPLY . 50. cages cclscs sees caeeee ess 3 maz amperes 
ARSE O LEDER ID CURRENTS on ice] tins. ois, yehoaelie iueosersiecese ito suckdoneeeneions 1.3 maz amperes 
OBA EMOUOIEIN D2 0 aiaee fe) crf cr ie ocstte. «cis etic ee ee cei aie eae eiaeroncvon tions 3 max ma 
TEC CONRIGES (CTU CTOIN IG: St gh RR Se es re ers renee Ro. acon AI) in i ee Re eo 1.3 max ma 
TPM ANTE LB IES TIDINGS ROSS ES le ge RT ae gee ee Se eran 6 max watts 
HURON OR EEN Sh fy 8S on tr TREE Dans aes wid Lek oe eee heels ene as 0.001 max 
Rae EeT UL AY ADL ON met Ent ote 8 Bachy ere Aa where iats ais oth Gleget he oa; etene «CRE e Gude sceverd de 1.6 max psec 
EC AUSIE SEU lL MEISICA TUTE 2 cps dele Seersect so so ee arte ache «awa oe abana 176 max °C 
Typical Operation with Rectangular Wave Shape in Cathode-Drive Circuit at 3300 Me: 
With duty factor™ of 0.001 

Peal: Positive-Eulse-Plate-Supply- Voltage @ 059 1. rota cost cletesle cle ele 1750 volts 
MeaiMNeECaUIVe=ENSe GTId VOlEAZOt bis .sic ccsha oe te lerels as OME Da ele te ik eee 110 volts 

REL OTMECal GEVESISCON, OL) ox: tte Mee oars: TOR Se INTRO G HOD RT RAD PO 100 ohms 
eakeulnver@urrents irom, FUlse SUPPLY 2 6:6 6d ccc 4 «0: dudye tellers) ole. sun aeere. hb Bape 30 amperes 
HeakerucetmenduG4rid, Current..; . crete ee ae IS, Pe UY, Bat amperes 
oy (Oma reutem OanTrOMtimemraee.. in haps CHOI: mie. URED. f-cieraime és veteusts caWonauolenent rahate ie eetere eee 3 ma 
OVC! (GG! COUPER OTe a eerie oc ak Rl a Cocag Sar 6 oO ie er fleet ma 
Usemieeowern Output at Peak of Pulses (Approx.)\. 2004. 2. oe ce eens hans 1200 watts 
LeSciists: LEEPER BIOTA ony CARRE OR osican CISL, PORE oa gt aa Ue WE gl af usec 
AIS RT Ce CGLLON PEGA Cras itr alee eee rir etea eS oe has ete te a SMe e Te eee bi 1000 pps 


4In this class of service, the heater should be allowed to warm up for a minimum of 60 seconds before 
plate voltage is applied. 

® ON time for this tube is the sum of the durations of all the individual pulses which occur during any 
5000-microsecond interval. Pulse duration is defined as the time interval between the two points on the 
pulse at which the instantaneous value is 70 per cent of the peak value. The peak value is defined as the 
maximum value of a smooth curve through the average of the fluctuations over the top portion of the 
pulse. 

4 The magnitude of any spike on the plate voltage pulse should not exceed a value of 2000 volts rath 
respect to cathode, and its duration should not exceed 0.01 microsecond measured at the peak-pulse- 
value level. 

®In applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con- 
tact be provided between the plate cylinder and the connector in order to provide adequate heat con- 
duction. 

® Duty factor is the product of pulse duration and repetition rate. For variable pulse durations and pulse 
repetition rates, the duty factor for this tube is defined as the ratio of time ‘‘on’”’ to total elapsed time 
in any 5000-microsecond interval. 

@ This value is determined from the average power output using the duty factor of the peak power- 
output pulse. This procedure is necessary because the power-output-pulse duty factor may be less than 
the applied-voltage-pulse duty factor because of a delay in the start of rf power output. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: Up to 2000 Me ccs ICAS 

Prem ERTA HEU OITA GBs leew acedcnactarstal susisis oh, Gatieene elelie ca ecarsucr eas 260 max 320 max volts 
TORRID VOL RAG Peas muita a imits acre dette ene «a ees -100 max -100 maz volts 
EC ESR A TH CoUTRAPHONIT Ts oii) oie de breton ace at « AORN VOI sae ae eee 33 max 33 max ma 


RCA Transmitting Tubes 


DC Gum CURRENT. 2% oh ows ane a Pee Rare et Ae re 15 max " 15 -maz- = ma-— 
PEMTE UNP UR ce Fe ie crete alates tetotn eaten fa tele rcredate etek wee 8.5 max 10.5 maz watts 
PRATHDISSEPATION SS cic. oid o0cinlnsn leictele’e ale /si'oiata aon sy te’ la"w'o ete 5 max 5.5 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cnteade see bie, CaO os eRe 90 max 90 max volts 

Heater positive with respect to cathode.............. 90 max 90 max volts 
PrATE-SiAL LEMPERATURD . 0 ..<< ccs shee eee a eee 175 maz 175 max SC. 
Typical Operation in Cathode-Drive Circuit at 500:Me: ccs ICAS 
DG Plaitetorid sy olbaee Va reece io 6 nistk yi hides as 286 345. volts 
DC Cathode-to-Grid Voltages ..... 6... eee eee ee a aie emis 36 45 volts 
DG. Plate Curreatis = stack o. okie ss toi, RISB aISs rth eeiae eee ate 30 30 ma 
DG GriditGurcent, CADprow ye a ai eos ly Pista nl sicin a aw a coh ee Bus 11 12 ma 
Driver: Power Output (ADBIOEs) ae. ss clots ce ob we wee emre 1.8 yA W) : . Watts 
Usetal Power Outnut CAPprok.). 5 25. oe swleiwin ieee bisikie s wrgcaens 5.5 6.5 watts 


Maximum Circuit Values (CCS or ICAS conditions): Rags 
Grid-Cireurt Resistance oon os eas So taate sae Sea we ee hie Spe Nees AY ieee eee 0.1 max megohm 


®JIn applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con- 
tact be provided between the plate cylinder and the connector in order to provide adequate nar con- 


duction. 
6 Obtained from grid resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony : 
Maximum Ratings: Up to 2000 Me CCS ICAS 
DC PLATE: VOETAGE. 6.5.5) see os EEO PR uO ar eee 320 max .400-max ~ volts 
DC: Gai Vourace.. 2222.22 2. ie ae ee eee gee eee -100 mar -100 max ~ volts 
HC PLATH GUORTIONE » 6.05. ds Pees Rey rh aN, wae reece 35 max 40 max ma 
EG GRE IN oes ol A ES Ee one Ps ee el ee 15 max 15 max - ma 
PUATE INPOT aes 32 aes: PP Nee rs ek POF 11 mar” . 16max _ watts 
PUATH  DiIgseien TION ee Pea cs fees eh eee ae 7 max 8 max watts 
PEAK HEATER-CATHODE VOLTAGE: a 
Heater negative with respect to cathode.............. 90 max - . 90 max volts 
Heater positive with respect to cathode.............. 90 mar 90 maz volts 
PLATE-SHAL TEMPERATURE. :..........002. yeah geeks Eo 175 max 175 max “G 


Typical Operation as RF Power Amplifier in Cathode-Drive Circuit: 
500 Mc 1000 Mc 500 Me 1000 Me 


DC: Plate-to-Gridvvoeage se. © 22s ee ace eee cae ce ee 347 330 401 383 volts 
DC '‘Cathodée-to-Grid' Voltag@iys. oe nc eas cs haak oom Bipicds 47 30 51 5 - volts 
DC Plate Gusrente 7s... eee ec ee ae 5 ene eens oa 33 33 35 35 ma 
DC Gud ‘Carrent-(Awprex ai ee a os eee 13 12 13 13 ma 
Driver: Power: Output; (Approx: be accisis 2c 1s eh Goer 2H kD 2h Viet watts 
Useful Power: Output. (Approx) oo Seas os es 4.0. MOOD 8.5 6.5 watts 
Typical Operation as Oscillator in Cathode-Drive Circuit at 500 Me: 

DC Piate-to-trrrd Voltage! 6.6 <2 a eh ee 347 401 volts 
DC Cathede-to-Grid Voltage dg 200155. 2c cal ea eke AT 51 volts 
DG Plate Current = 2.3.5 22k. 4 Re ee ee ee 33 35 ma 
DC Grid’Cutrent ‘(Approm)'. | 9205. See. ee. 13 13 ma 
Usehil Power Output ‘(Approx:) 62. S227... db ee 5 6 watts 


Maximum Circuit Values (CCS or ICAS conditions): 
(grid-Circull Resistance: 30's snes seen Ge ee a ee ee ee 0.1 max megohm 


FREQUENCY DOUBLER 


Maximum Ratings: Up to 2000 Me ccs ICAS 
DG WPEA TS VOETAGE 6), ae oe ee tae AO ee een 260 max 320 max volts 
DCiGRID VOMPAGE FP rite otic oo eR OO eR -100 max ~-100 max volts 
DC; PLATE CURRENT AY Novi dsice cane seis Oe es 33 max 33 max ma 
DC GRIDIGORREN Ten oss enc g pre ae ea eee 12 max 12 max ma 
PEATE INPUTS «) 5) POONER Se and CPS eee ee 8.5 max 10.5 max watts 
PEATE DISSE RTI ORE! | coc) s, . eee kL ss Shae Ree 6 max 7.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect. to cathode.............. 90 max 90 max volts 
Heater positive with respect to cathode.............. 90 max 90 max volts 
PYATE-SEAL LEMPERATURE «, orc cciss bon cuiren te ook eke eee 175 max 175 maz °C 


ee echnical Data 


Typical Operation as Doubler to 1000 Mc in Cathode-Drive Circuit: 


Ger late-tOqGrridaViOltAZOl «soo s0i'e "0, ale, a ou0ien.n, Shores eve viei¥ie ave 290 
DC Cathode-to-Grid Voltages ..... aa eka ue eferatenaleseceseva¥ea es 40 
DG Plate: Current teres. os wee ee acne en ed artes Me BA Sees 33 
DC Grid Current (Approx.).......... BASRA RA AR A: q 
Driger-LOwerQUtput CA PDIOX.) as ercterersns crs cicipiene’ ¢<ecaroave 3.2 
Userulbower Output (APpProx.)'. .s sacs sce cecseveeccneee 2.75 


Maximum Circuit Values (CCS or ICAS conditions): 


Ay rete Vet GHReSIRGAT CON ier oc cara aisle, acy Susie, & oheua aan areveus) av ond sar eravelSuote avers 


350 volts 
50 volts 
33 ma 

8 ma 

3.5 watts 

3.0 watts 


0.1 maz megohm 


In applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con- 
tact be provided between the plate cylinder and the connector in order, to provide adequate heat con- 


duction. 


4 Obtained from grid resistor. 


ERES 
i) 
° 
° 


PLATE (Ip) OR GRID (Ic) MILLIAMP 


AVERAGE CHARACTERISTICS 


' PLATE VOLTS 


TWIN BEAM POWER TUBE 


Small, heater-cathode type for af power 
amplifier and rf power amplifier and oscillator, 
and frequency-multiplier service at frequencies 
up to 500 Mc. Heater volts (ac/dc), 6.3 (par- 
allel), 12.6 (series); amperes, 1.8 (parallel), 0.9 
(series). Direct interelectrode capacitances 
(each unit): grid No.1 to plate, 0.08 maz uf; 
grid No.1 to cathode, grid No.3, internal shield, 
grid No.2 and heater, 11 puf; plate to cathode, 


5894 


grid No.3, internal shield, grid No.2 and heater, 3.4 yuf. Requires Septar seven-contact socket and may 
be operated in vertical position, base up or down, or in horizontal position with plate terminals in hori- 
zontal plane. Maximum over-all length, 4-5/16 inches; maximum diameter, 1-15/16 inches. Maximum 
CCS ratings as PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR: de plate volts, 600 
maz; grid-No.2 volts, 250 max; de grid-No.1 volts, -175 max; de plate ma., 220 max; de grid-No.1 ma., 
10 max; plate input 120 max watts; grid-No.2 input, 7 max watts; plate dissipation, 40 max watts. The 
5894 is a DISCONTINUED type listed for reference only. 


- POWER TRIODE 
” Forced-air-cooled heater-cathode 
type used as plate-pulsed oscillator 
and amplifier. May be used with full 
K input up to 1300 Me. For operation at 
H H 


2000 Me, plate voltage and plate input 


5946 


should be reduced to 75 per cent of maximum ratings. Class C maximum plate dis- 
sipation, 250 watts. Tube may be operated in any position. OUTLINE 89, Outlines 
Section. A minimum air flow of 16 cubic feet per minute should be directed through 
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RCA Transmitting Tubes 


the radiator toward the bulb and grid terminal when the 5946 is operated at maxi- 
mum rated dissipation. Air flow should start before and continue during application 
of any voltages to the tube. Heater power, plate power, and air may be removed 
simultaneously. Maximum temperatures: radiator (measured on core at end adja- 
cent to plate ring), 180°C; grid terminal, 150°C; plate, grid, and cathode seals, 
150°C. 


HEATER: VObTACH (CAC DE) Se iene osc res Gite eens © aie wie a lah erevelslte eeeanialin shale 6.3 volts 
EAA ORR EINE Sr tae each ct a en ere at OS SS ET SS eM See ee eee, 3.4 amperes 
AMPAIF TOA TION: BAGIORS=  $Ssiwwds See eR eee re ee eee eee ee Ze 
Drrect INTERELECTRODE CAPACIJSANCES: 
Grid ta: plate eee sate e ee oe Nek Sah. de whe ee 6 ppt 
rid to en thowe Mnrd Moser se ca a ee als Panda eels he Sse ee li ppt 
Plateto:cathode-and heater? |) io.25 Pes cia owe to eee 0.19 upf 


° Heater voltage must be applied for a minimum period of 1 minute before the application of plate 
voltage. 

* Grid volts, -15; plate milliamperes, 250. 

° With external shield connected to grid. 


PLATE-PULSED OSCILLATOR AND AMPLIFIER—Class C 


Maximum Ratings: 


Ror an ON tinie™ of 8s. oe oes oo a S38 SE 10 max 100 max psec 
PEAK POSITIVE-PULSE PLATE-SUPPLY VOLTAGE¢.......... 7500 max 7500 max volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE. .....e0cccceeeers 600 max 600 max volts 
PEAK PLATE CURRENT FROM PULSE SUPPLY............. 4.5 max 3.5 max amperes 
PRAK RECTIRINE GRID CURREING, ook a aon webs aeunioan bla 1.0 maz 0.75 maz amaperes 
DC PUATE URREENE cdo os oe se le eee eee dee eee 45 max 250 maz ma 
DC-Guin: GUBRMMD Res. 3%, « vivbis sels oe kee aes 10 max 70 max ma 
PLATE INPET cae Gee 5 ote es Bee ewe ee eee 340 max 340 max watts 
PLA DISS AON oi. S53 kes ccc es o oR ee eas 250 max 250 max watts 


AVERAGE CHARACTERISTICS 


PLATE (14) OR GRID (Ic), AMPERES 


6 8 12 
PLATE KILOVOLTS (E,) 92CM-75355T 


Typical Operation with Rectangular Wave Shape in Cathode-Drive Oscillator Circuit at 1250 Me: 
With duty factor®™ of 0.01 


Peak Positive-Pulse Plate-Supply Voltage#.............. 5500 7500 volts 
Peak Negative-Pulse Grid Voltage...............5. gaat 375 500 volts 

From cathode resistor of®........ eS ety ee “ee a 100 100 ohms 
Peek in ford Vottave! ss. set. Socaueeees paw AAR ae 625 850 volts 
Peak Plate Current from Pulse Supply............ecee0- 3.5 Ae amperes 
Peak Reetiiedhi@we Current: « asset cease Span waece sedan 0.25 0.50 amperes 
LG Pinte Gurren tes oS eek ER Pon Oe Se ee eee 35 45 ma 
OES atid REG, cn eee eee eee yaa 5 ma 
Useful Power Output at Peak of Pulseé (Approx.)....... 8000 14000 watts 


2 ON time for this tube is defined as the sum of the durations of all the individual pulses which occur 
during any 1000-microsecond interval. Pulse duration is defined as the time interval between the two 
points on the pulse at which the instantaneous value is 70 per cent of the peak value. The peak value is 


defined as the maximum value of a smooth curve through the average of the fluctuations over the top 
portion of the pulse. 


180 


= Technical Data 


¢ The magnitude of any spike on the plate-voltage pulse should not exceed a value of 8.5 kilovolts with 
respect to cathode, and its duration should not exceed 0.5 microsecond measured at the peak-pulse- 
value level. 

* Duty factor is the product of pulse duration and repetition rate. For variable pulse durations and pulse 
repetition rates, the duty factor for this tube is defined as the ratio of “on” to total elapsed time in any 
500-microsecond interval. 

* Obtained preferably from cathode resistor of value shown. In certain applications, partial grid-resistor 
bias may be used. 

@é Determined from the average power output using the duty factor of the peak power output pulse. 
This procedure is necessary because the power-output-pulse duty factor may be less than the applied- 
voltage-pulse duty factor because of a delay in the start of rf power output. 


OSCILLATOR TRIODE 
Subminiature heater-cathode 
6026 


type used in radiosonde service at 400 

Me. Class C Telegraphy maximum 

CCS plate dissipation, 3 watts. May 

“ be operated in any position. OUTLINE 

4, Outlines Section. The flexible leads of the 6026 are usually soldered to the circuit 
elements. Soldering of the leads may be made close to the glass-button base pro- 
vided care is taken to conduct excessive heat away from the lead seal. Otherwise, 
the heat of. the soldering operation will crack the seals of the leads and damage the 
tube. Plate shows no color when tube is operated at maximum CCS ratings. 


HAE OMRAGHATCANGE (AC/DC) oO siices . aurr es ais ve os cise he pee paee ws on 5.2 to 6.6 volts 
PEASE CaCO: RiRUEC HS NT aA CGHIO sc VOLUS ins anise 46 Aidle soles sce! | «sl avellttaie ere ieilcusherei Wane 0.2 ampere 
SUNS CUNEO UA NI OI eam a NAMI CS Cosi Bh! duciis bua) SOTO Hr. dn, Sua Noe NON 5900 pmhos 
AREAL ROE MACE SRY LENIN 0) 2, Se ac ee 24 
PEARS TS TAN CH GCA DDEOX.) Sh, sore Ste eb. 0 Ste ate « S.sus) one si die.ahe. siesd)-si.e)a, a) oteatia tale o 8 4000 ohms 
DIRECT INTERELECTRODE CAPACITANCES: 

SE LCR ORD LLC Taree eta at he he ttn SEN ira aes ee Woe ns os fo: xia obapslavany quabeile ehelehs 1.8 pk 

CrGeORCAtHOdemndhEaterny.< 2 fossa Shes oes co + Sees 6 sie ee minus ohorerelerne 2,0 ppl 

Plateau oneatNOUG- and heacerie. Ginetta awa oun ke es. oad eGholictiateans, Shavetors 0.42 pepe 


° For radiosonde applications in which the heater is supplied from batteries and the equipment-design 
requirements of minimum size, light weight, and high efficiency are the primary considerations even 
though the average life expectancy of the 6026 in such service is only a few hours. 

* Plate-supply volts, 120; cathode resistor, 220 ohms; plate milliamperes, 12, 


OSCILLATOR—Class C Telegraphy 
Maximum CCS Ratings: 


Ce A MVOIDA GH ce See cs Chg ie aie oes Oe ete aes siete s 150 max volts 
IDKE? (QRS \OSICNGH O19 Oe ie i le rae roe eae = he pele ia ar iSinICkCRC Re ate —50 max volts 
MLO TATA DH ODE CO URREINT 2 suc, Betudloh Sueceerenche.» «ahavele: oGalewele S65 ls sas SipaMlGaletDys 40 max ma 
Say OCG FET IMIO LOECR TNT eg Ra Pe HENS 6 fais, pA sins 2 1d Suaisouard -oF'e lolelheiteo Omereye @eltstei @. Sams haber rat ace 10 max ma 
FETUS G TD) LESTECIA Ss 39. Sit ee ao ene eee 3.3 max watts 
PATH ISSHOAET ON ye. bis etc bce ec bho Dake ate COT ae Ore 8.0 maz watts 
EARS EMADHR CATHODE, VOLTAGE: of. ccs cords 66 io Coos ec oe Mee ee ametinne « 0 maz volts 


Typical Operation as an Oscillator at 400 Mec: 


ROMA COM OUR Orne ice... co acc ods, Sods aces Oa ere Oe he einai seuss Pee eote ate 135 volts 
SELMER OS IS COLE MEEOPME NEES Chale ara Rie neetin elas stele. ooo ie nein eaiabe Me teen ee eee 1300 ohms 
Derma CRO LEETOTA Gime es Ti ei ane theme micvats ie ete ier eiolislc 5) OL. o. bcehevete avarctacvatelrenonemee 20 ma 
PONG Ce GULLeMenCA DPLOX:). 2 5 str cigs encleleicivieis.o: sooueveie eoenaeus eres ercis cretete ete ba) ma 
RUSCEIMMEOWECEEOULD Uber erate ch hereon ttiette avec orasusthiowrelacsl > © e shoreta trate teks 1.25 watts 


BEAM POWER TUBE 


Small, sturdy, glass-octal heater- 
cathode type used as af power ampli- 6] 46 

fier and modulator and as rf power 

amplifier and oscillator. May be used 

with full input up to 60 Me and with 

reduced input up to 175 Me. Class C Telegraphy maximum plate dissipation, 
CCS 20 watts, ICAS 25 watts. 
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ee | oe | Transmitting Tubes 


HES THR VOLTAGE (AC/DC) or io cs ais so aceite bisa ani eee eee ere 6.3 volts 
PER ACR CURRENT 200A. ave oc sista ibis [a gaia ele -esay Se ese ale wie ee ehh i nce 1.25 amperes 
TRANRCONDUCTANGES .. © o:s0cu fens eres doe vale See eae ae ek ets Crete ieee 7000 p»Tohos 
Mu-Farron: Grid No.2: te Grid NO.1% 3... ooo Hde an se ot eee eee dora 4.5 
Direct INTERELECTRODE CAPACITANCES: 
Grid NOMCEO PIER Ss Soe Rites s Sea ohare S arte Becdaee she wee a ete ee 0.24 max ppt 
Grid No.1 to cathode, grid No.3, grid No.2, internal shield, base sleeve, 
BMG BORG. oo. ca you ste wee pee hein ay oaee ems & © ee eae oe 13 put 
Plate to cathode, grid No.3, grid No.2, internal shield, base sleeve, and 
TRCAG OR se viet Bac ks ciel ones oS iogaie Grain oie ante oven mois Cote tec) acme ater eee 8.5 pt 


* Plate and grid-No.2 volts, 200; plate milliamperes, 100. 
AF POWER AMPLIFIER AND MODULATOR—Class AB} 


Maximum Ratings: ccs ICAS 
PIPE AT el ETE NG eee ee hs 2s x eae ile ere ay ecclele ale -iataliet ee 600 max 750 max volts 
DC Gri Neal GLTAGES =. chloe Went oh tdnda sd Fak Raabe 250 maz 250 max volts 
MAXIMUM-SIGNAE DC PLATE\CURRENT®™. 2... 050 ccc cs ec esas 125 max 135 max ma 
WEAXIMUM-SIGNAL PEATE ENPUTS. .6 0 oan s4 deo aanecenee Paes 60 max 85 max watts 
MAXIMUM-SIGNAE GRID-NO:2 INPUT, 3. 6 0S. ove nc cw acvels 3 maz 3 max watts 
PEATH DISSIPATION. 2 Loo eRe ls a tien die tam eee eee ek 20 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode...........0+2-25. 135 max 135 max volts 
Heater positive with respect to cathode..............4.. 135 max 135 max volts 
4 ra) 
Typical Operation: Values are for 2 tubes fits pese o 
HC Pigte Vente 8... tek eel e oF oie ete te 400 500 690 600 750 volts 
DO GridwAvas Woltage® AS at aes 190 185 180 200 195 volts 
DC Grid-No.1 Voltage: 

With fixed-bias source. ..............-- -40 ~-40 -45 —50 -—50 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage’®. . 80 80 90 100 100 volts 
Zero-Signal DC Plate Current............. 63-67" —-26 28 23 ma 
Maximum-Signal DC Plate Current........ 228 215 200 229 220 ma 
Zero-Signal DC Grid-No.2 Current......... 2.5 2 1 1 1 ma 
Maximum-Signal DC Grid-No.2 Current.... 25 25)" Zs rat | 26 ma 
Effective Load Resistance (Plate to plate) .. 4000 5500 7000 6000 8000 ohms 
Maximum-Signal Driving Power (Approx.) . 0 0 0 0 0 watts 
Maximum-Signal Power Output (Approx.).. 5b. FQ. 82 95 120 watts 


Maximum Circuit Values (CCS or ICAS): 


Grid-No.1-Circuit Resistance under any condition:? 
With fixed bias. 5502's Yun sew owe P ee Wels ciel a ceaeia ew Goble nies eae eee 0.1 max megohm 
With Cathode Dine 1. - ica Gh o's ok aaa by gnaw alate, wie keen one EC Not recommended 


° The driver stage should be capable of supplying the No.1 grids of the class AB: stage with the specified 
driving voltage at low distortion. 

5° The type of input coupling network used should not introduce too much resistance in the grid-No.1 
circuit. Transformer or impedance coupling devices are recommended. 


AF POWER AMPLIFIER AND MODULATOR—CLASS AB2 


Maximum Ratings: CCS ICAS 
DGC. PLATE VORA or oe ee aaa ot acicln GA tare meets 600 max 750 max volts 
DC Grip-No.2 (SCREEN-GRID) VOLTAGE. ............00-- 250 max 250 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®...............-. 125 maz 135 maz ma 
MAXIMUM-SIGNAL PEATE ENPUT™. | o caldss cs cwz eee ee oe 62.5 max 90 max watts 
MAXIMUM-SIGNAL GRID-No.2 INPUT®. ...........2.000-- 3 max 3 maz watts 
PEATE DISSIPATIONM 22.5. oo ace oe ee ee en eet 20 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 135 max 135 max volts 

Heater positive with respect to cathode.............. 135 max 135 max volts 
BuLsB TEMPERATURE (At hottest point)................. 220 max 220 max °C 
Typical Operation (Values are for 2 tubes): 
DG Plate: Volare’ bof. s ois Ree 400 500 600 600 750 volts 
me Grid-No2 Voltage? cic Joh sitewcen ere in £15 175 “i165 190 165 volts 
DC Grid-No.1 (Control-Grid) Voltage...... -41 -44 —-44 48 -46 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage... 55) 10200 Si. 109 +108 volts 
Zero-Signal DC Plate Current............. 5 ee Gee ke 28 22 ma 
Maximum-Signal DC Plate Current........ 232 242 207 270 240 ma 
Zero-Signal DC Grid-No.2 Current......... 34 OT. BEG 1.2. ieee ma 
Maximum-Signal DC Grid-No.2 Current.... 18 1S ee 20 20 : ma 
Maximum-Signal DC Grid-No.1 Current.... PGT Wo) et: 2. 228 ma 
Effective Load Resistance (Plate to plate) .. 3700 4600 6800 5000 7400 ohms 
Maximum-Signal Driving Power (Approx.) . 0.2 03 2 0.3 0.4 watt | 
Maximum-Signal Power Output (Approx.).. 62 83 90 113 «©6131 watts 
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Maximum Circuit Values (CCS or ICAS conditions): 
arid NOu=Girctit resistances. seb wes bak geb be beh bent on eb wiell kele 30000f max ohms 


™ Averaged over any audio-frequency cycle of sine-wave form. 
© Obtained preferably from a separate source or from the plate-voltage supply with a voltage divider. 
}¢ For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: CCS ICAS 
Mee ROA TU ViOa A Gites SERS an og ken oun aain dy Ww a ARSE OE ORO 480 max 600 max volts 
POMERIOONO EV OLTAGH, fcc Seeks othe ek em boat 250 max 250 max volts 
TGS RIDE Oul nV OL TAGE oo eho on aad ae ele pepe ee -150 max -150 max volts 
Re ESAT Tag MELE IN Cite er re, Gvone we ojloler as: ove Giclee aero 117 max 125 max ma 
PEG RIP-OntL CURRENT) lok ocieie i chasis es lalla. MRO 3.5 max 4.0 max ma 
PRCA EUN TE Mae Lew Pte Lome Re ly cenck, UES abr) mr, ae 45 max 67.5 max watts 
CEHEVT ESS DSA TINCT CALM ce I eae eg PE en a ERS yee NAT 2 max 2 max watts 
OREN SSE EA TO Newer ope tvcicaraiy duster cPeveic, «5 asedkre antyoudniecaies & 13.3 max 16.7 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 135 max 135 max volts 
Heater positive with respect to cathode.............. 135 max 135 max volts 
BuLB TEMPERATURE (At hottest point)................. 220 max 220 max SG 
Typical Operation: 
MGM LCE OEEAY OLS io Pate tort ko omauameissintocis.o @icidce oreo sile eibiere 400 475 600 volts 
ey art Oe AV OLUA GOW oie ac cis se hu o.dida-anaiwisi esas. aw ween 150 135 150 volts 
ME OEIEBETICHISTRESISLODIOL Hooters: ios Sas a sd sles ce alee eae’ © 33000 51000 56000 ohms 
POG Me-deVoltace eisios cass © bce AOble oe voles’ Gos ws —87 —T7 —87 volts 
fporerTa—IN OD. 1e TCSISCOG OL 2 ost dit aes Wines» cece es 27000 27000 27000 ohms 
pace ett O. ts VOLLAGE 9c; Rie cis se vies wae 107 95 107 volts 
WXCUIEIE SPS) (OR Tey Sat SL ee ee eS ee ae, eer 112 94 112 ma 
Ome INO OAM UITTONGE £5 aids eae ators, < angie cla aie oeipveuns 7.3 6.4 7.8 ma 
Me@rGng-Nolsourrent (A Dprox,).. sia cee. cMs vate sie eres ses oe Beats! on. ma 
rim eeBA OW OLECA PDLOR) ite cic cot wee aa eee a oun lacenase areas s 0.4 0.3 0.4 watt 
POM CERO ISACA PTILONS) thera wit sieceye MPa aah owe aie ob aleln ewe 32 84 52 watts 
Maximum Circuit Values (CCS or ICAS conditions): 
Cram aeRO Lor VeSIStATICE! oon ceh fb Weleda cine co'e.e sie cb.vcB ble oh Beanbies 30000E max ohms 


@ Obtained preferably from a separate source modulated along with the plate supply, or from the modu- 
lated plate supply through a series resistor of value shown. 

4 Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 
either fixed supply or cathode resistor. 

{ For operation at less than maximum rated conditions, this value may be as high as 100000 ohms. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: (EL OFS ICAS 
GRE ATE VOLTAGE 02%. 4 5 o  pctttehe wiiaaouG a steers ks AR eae 600 max 750 max volts 
COG EIEN Ose VOL: PAGE ey ce eet ale en hee tle Grae Seve 250 maa 250 max volts 
MD (CMR IC EDN OPES OUTAGE «1 dic cheratslc's sustensia devon deretnnsias aie aie -150 max -150 max volts 
BS CEU ea aCe EVAL ES ONY Disses UNE, css stra easis lalyetar Solecega tects dlopind een) Aucaanveebaics 149 max 150 max ma 
OMG HiD= NOLL CGURRENT 5, 5 oculcic bleiiile ose am owcbornetels eee 4 3.5 max 4.0 max ma 
LETVASRE) UPS ETUM ee Rat ORS Son eee bi ve Crea Pee entre Ne oP eae 67.5 max 90 max watts 
SoC! MEN E UTE tei Mersin ocak wis hse AMitbace: didic echt cain 3 max 3 max watts 
PAPERS ATION «| biotin aed «ca, ge.ewhsvaciieae os) dieuloels 20 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect te cathode.............. 135 max 135 max volts 

Heater positive with respect to cathode............. 135 max 135 max volts 
BULB TEMPERATURE (At hottest point)...........0++e. 220 max 220 max ago: 
Typical Operation as Amplifier up to 60 Mc: 
Ga seeVOlGACCEier ee oe la stake se rete steele 500 = 600. 600 750 volts 
OMS rid= Ise V OltATEA. ou. OSes ace See heen: nA be nists) 180 §=160 volts 

BUGIMYSEMEA IT CSIStOT OL Secccjros cE eee Be eee 36000 51000 43000 56000 ohms 
PPR sPem IOs VGOILAGE 1 ch. gap oes eck wine ies bale don —665 08 -71 -62 volts 

Krom erid-NOsl TesistOr, Of...0. 6,6 ~ d:cielasd visteodenuere 6 27060 20000 24000 20000 ohms 

HLOMACAGNOCEIESIStOr OL... s.< ssc es clo) eee neh more 470 470 430 470 ohms 
Peak MEL GrIO“NG, 1 (Voltages aie s.0 fio. esicecsinpuawelens 84. 73 91 79 volts 
PC MEAP M@OCRENT i a cies ahh ec ce se Sole Oe eee 135-112 150-4120 ma 
Ey LLIN Oar COULTON teeters are ie erie semsietel-moriortensishsensisauons 9 9 10 11 ma 
De Grid-No.l.Currents(Approx,) sv ..2:es 6 eee es VAN ears. DieGeeneoed ma 
POPIVAN SALOME GAT PLOK.) sie. 's  cieners elvis’ siouetohleee ald OF cram Oe Ops" Ore watt 
Pr ereOMUL Ut (A DTOXS):. cis’. ccs se eleieoriges a e Bore 0 shew © 48 52 66 70 watts 


RCA Transmitting Tubes 


Typical Operation as Amplifier at 175 Me: 


PIOSETA te VOLEA GES or oS elec la are Roe we teal ere bree ens aa 320 
BE) CRG TIAN GV OLGAR Ce a ose anole aheie sisieic eisinis eos sinters SA re 180 
Hronr series FesIstor Ol 5 3.5 2b: Salad fF sles dee ee Me sick 13000 
DO" Grid- Nah V OHAG 6 OF cucu: a nisioter andi to see Uae eels aie -51 
From grid-No.1 resistor of... 2.0... cee ceee baie a, ee rere 27000 
From cathode resistor of. ...........8. Novela iaitehs a ialle lo Weeteie 2 330 
Peak REGrid-Nosts Voltacer oa ee eee bo eos ese 64 
DG Plete Currentiyee sere < a ee tite ce See teats 140 
DG Grid-No:2: Carrent <5 os See te ce ee oe eee St eee 10 
DC Grid-No.1 Current CS PETOED = ear ee Ce ere Z 
Driving Power (Approx.). CS EE PN Mee Oe 3 
Lower Output (Approx:) 0 soc kas je eta ee ee nes can a 6 25 
Maximum Circuit Values (CCS or ICAS conditions): 
Grid-No:t-Cireuit Resistance 205 oo x.< aie silic telete oie a atohalel Catal s alice eee 


aes 30000 max 


ohms 


“Obtained preferably from separate source, from plate-voltage supply with a voltage divider, or 
through series resistor of value shown. Grid-No.2 voltage must not exceed 400 volts under key-up con- 


ditions. 


° Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods, 
{ For operation at less than maximum rated conditions, this value may be as high as 100000 ohms. 


AVERAGE CHARACTERISTICS AVERAGE CHARACTERISTICS 


TYPE 6146 
E¢ =6.3 VOLTS 
GRID-N22 VOLTS = 150 


GRID-N@l MILLIAMPERES 
GRID-N#2 MILLIAMPERES 


° 200 400 600 800 
PLATE VOLTS 
92CS-8I141T 


TYPE 6146 
E¢=6.3 VOLTS 
GRID-N22 VOLTS=1I50 


Sa 


eae =*20 


PLATE VOLTS 


92C$-8142T 


AVERAGE PLATE CHARACTERISTICS 


TYPE 6146 
E¢=6.3 VOLTS 
GRIO-N£2 VOLTS =150 


PLATE MILLIAMPERES 


GRID-N2#! WOLTS Ec\=0 
ee ee RT CRM 
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OPERATING CONSIDERATIONS 


Type 6146 requires Octal socket and may be operated in any position. Simpli- 
fied shielding and good performance are facilitated by the base sleeve with separate 
base-pin connection and the triple base-pin connection for cathode, grid No.3, and 
internal shield. OUTLINE 17, Outlines Section. 

For operation at 120 Me, plate voltage should be reduced to 67 per cent of 
maximum rating; plate input to 79 per cent. At 175 Me, plate voltage should be 
reduced to 53 per cent of maximum rating; plate input to 66 per cent. 

Plate shows no color when tube is operated at maximum CCS or ICAS ratings. 


HARACTERISTICS AVERAGE CHARACTERISTICS 
TYPE 6146 

E¢=6.3 VOLTS 
GRID-N22 VOLTS =200 


AVERAGE C 
TYPE 6146 
Ef=6.3 VOLTS 
GRID-N22 VOLTS=200 


ol ed deal la 8 cos bel 
mes || Ge 
S 5 El eal AES 8 
vd 4 
uw w 
a a 
: UES a 
: =P 1S SES ee ee ee 
: pee OE a a 
= ¥ 60 bu 
z z UL ha 
e Qa | SGRID-Nai VoLTs EC\=320 
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AVERAGE PLATE CHARACTERISTICS 
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RCA Transmitting Tubes 


BEAM POWER TUBE 


61 5 Sy Forced-air-cooled, thoriated- 

4 125 A tungsten filament type used as af 
“a power amplifier and modulator, and 

as rf power amplifier and oscillator. 

May be used with full input to 120 

Me, and with reduced input up to 250 Me. Class C Telegraphy maximum CCS 


plate dissipation, 125 watts. Requires Giant five-contact socket and may be oper- 
ated in vertical position only, base up or down. OUTLINE 30, Outlines Section. 


FILAMENT VOULAGE (AC/DC) ens. De Se oe Cee eee ease. 7 ae aerate 50 volts 
PSEA MENTE CURRENT 2 eee Wiles SSA es cious oes Gas Sa oo eee 6.5 amperes 
Min-F ACTOR GRID NO? TOVGRIY NOT. occa Secs chee u aon cee ee cee ee 6.2 
DrRECT INTERELECTRODE CAPACITANCES: 

Grid ING-1 CO-Pia te a Fae ie 5s aoa whale e SIP berg lo a wie RIS ate Tee 0.07 max put 

Grid No.1 to slament and ert Nose bs oe crere ap aisha ese evel ease tna 11 2 ppt 

Plate.te- filament wid: eri NO25 cfc So. 5.0.c5ss 6 pases in Bin) edeiw mae erciateas he keteretene 3 ? = ppt 
SEAL TEMPERATURE: 

bk ee Oe een Renee Ae, han, ea Oe ee er FS eet Pee ORF 220 max °C 

Grid No:2 erid V0-t and Biament. so. elo ee ese eles Sates wets eine 180 max nt OS 
* Plate volts, 3000; grid-No.2 volts, 400; plate milliamperes, 50. 

AF POWER AMPLIFIER AND MODULATOR 
Maximum CCS Ratings: _ Class AB, Class ABe 
DCZPEATEVV OL ERG. 6 5a cc koe ok ee tne ees 3000 max 3000 max volts 
DE GRID“ NGe VOLTAGE ee ee ee Ee ic cs ee ees 600 maz 400 max volts 
DClGRED=BiO7 RLV eG epee OE Ryerss role ieee —500 max —500 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®.............2.0005- 225 max - 225 max ma 
MAXIMUM-SIGNAE POATE INPUT?O. . 20. dices Oe salve ee ee ae Bee 350 maz 500 max watts 
M-AXIMUM-SIGNAL GRID-NO.2 INPUT’. ...........00202000008 20 max 20 max watts 
PLATE DISSIBATION: ota See ee ae ko sts Oslo rts Rae 125 maz 125 max watts 
RF POWER AMPLIFIER— Class B Telephony 

Maximum CCS Ratings: 
DC PUATE VOLTAGE 8s. 2d coo BEKO SS ein sis ee > POE ee eee eee 3000 max volts 
BC GRIB-NO25V OLTAGH  ~ cee oo. A Oe ee Ae ee See 400 max volts 
DG. PEATE CURRENT Gos fess 2 or es ee Fee SOE ee ee eee : 135 maz ma 
PEATE ENPURS cos os 7) oie ba ete moons es en ene ee oe eee 200 max watts 
GRID-NO.2 ENPUE! «5 -.itis ose. cette oc wie See Coe Chel olcls ce ie inate 14 max watts 
PEATE: DISSIPATION ceo 2 oie sitet 9) aitinn cat we ee east cie ee e ece See ai ee es 125 max watts 


PLATE-MODULATED RF POWER AMPLIFIER— Class C Telephony 


Maximum CCS Ratings: 
TG); PLATE AVOL TAGS | ..oaulacs Gio od ee Sioa Le aia eas ee 2500 max volts 


DG GRiID-NO:2-VOHBAGE oie ob wet cretctow lakes Mies SLE De eee 400 max volts 
DC“ GRID-WOP Vv GETAGI Gch oa ska kukst sbeebs eee —500 max volts 
DO PEATE GCURBENRS rnd neds ei end Sea a ae Rae wr ace 200. max . ma 
DC" GRID-NOLE CURRENT fac chs oie Sir ae Sie hs i Scie eee Lee eee 15 max ma 
PEATE ENP ORE Peis, soar a xa hi me ii eR a aE eee 415 max watts 
ARID OZ NPUE Sy, hehe dc Pee ee De A ce. Aoi RO ae ee eee 20 max watts 
PRATENDDIGSIPATION 30. 585 & sk ela akcs ook Reece Ae EL Oe eee 83 max watts 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 


PICEPLATEIRVIGUTAGE © © fou sce cen 20 © peiaceginae Gein oe ore et ee 3000 max volts 
DC GRIb-N G2 OUTAGE Fo 1 aos Sie bohe doe b ition eee coke Res eee 400 max volts 
DC. GRID-NOst WOLTAGE. 225.2 2. HAO Oar ocho PRS aicteee —500 max volts 
DG PUAPHIG ORRIN IS coke cite o.oo, </svoss ae a OS ne ee eee wee ee 225 max ma 
DG. GRID-NOUMCURRENT ss oes ee OE Oa Oat TS ae rere ORI bin 15 max ma 
PEATE INPODE SS cee cei sietere oes eae ore SteotelenyctaninaPeorkcbake ie yare sie ape aeeauntete cate So 625 max -. watts 
GRID-NG:2ENPUT eerie be See a evera;te orate aveyateneie erate teehee ae eee ee 20 max watts 
PLATE DISSIBATIONS aout ste oes 6 PS oes oon 0 ee eee S diatee aia eBIENe Tents 125 maz watts 


° Averaged over any audio-frequency of sine-wave form. 
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Technical Data 


BEAM POWER TUBE 


Forced-air-cooled thoriated- 
tungsten-filament type used as af 
power amplifier and modulator, and 
as rf power amplifier and oscillator. 
May be used with full input up to 75 


Me and with reduced input up to 120 Mc. Class C Telegraphy maximum CCS 
plate dissipation, 250 watts. Requires Giant five-contact socket and may be oper- 
ated in vertical position only, base up or down. OUTLINE 35, Outlines Section. 


PAD OE NITRA TAGE CAC IZING) & 215 lochs ab e¥ ace e hs-te.ce acetone ives cow aeselei sole S.s'etewis SEONG cus 
Eee ARENDS CCUUONEED EON 000 i s- c. ciclo an so ahd geome he Oe 2 a cet ee DOR oS dca Suhacas 6 
NE TORRIDON Oro LO GRID NOL?) . ions. wale sere eie sense orn om elles als 
Direct INTERELECTRODE CAPACITANCES: 
Me gMCT MINORS ORT ELEC od Clete cies bees sav Bl sn ts oTo1e, ser'el'e, 025, ss aRite Gas, Wise charlene & 
Gricenina econ a ment aid STi IN Ona. ccc ss tere ce se sare mi cleli nies sus ve auele 
Plate to filament and grid No.2..... DPRIATRES OE Puke CL Acha BRA We Dent vce 
SEAL TEMPERATURE: 


* Plate volts, 3000; grid No.2 volts, 500; plate milliamperes, 100. 


AF POWER AMPLIFIER AND MODULATOR 


Maximum CCS Ratings: Class AB; - 
BS) (OER IPACR TB OLA GBT Gees 5 "loci soneati laste aie wile eines olatale eee as Siero as 4000 max 
Pema NE me OT AGE coon pA nce cites Gea eee eee a ee he ame 600 max 
Peer REP NOs OUTAGE 0S See ac ehhh ce Mee ara hee te ie —500 maz 
MAIMUMH=SIGNAM IC PLATS CURRENT™, 0055 .6i0 92 0se0 ses 350 max 
MAXIMUM-SIGNAL PLATE TNPUT:. . foac. cc leed doth een beens 750 max 
NAST ATI M-OIGNAT: GRID-N O.2 INPUTS cic plc ook 6.0 i eee susie wee 35 max 
VTL TSS 00S SA eR gar a Ae a 250 max 


RF POWER AMPLIFIER—Class B Telephony 
Maximum CCS Ratings: 
TOM ATE VOM TANTE! reese on ere hr orang sls eor'evsiere Ie? eee Sudveneiois! spate chaterty siete 


GRID-NO.Z INPUT. 26 os ec cece mesie en pene meme wmreamewene renee neues 
PES CURES SEIN ATON aio ax tina cs. «ail inetadaahvaas eked eyeve cector duck rors widetal gh oi sarmeies 6 jah srertese 


0.14 max 
13 
4.6 


220 max 
180 max 


Class ABz 
4000 max 
600 max 
—500 maz 
350 max 
1000 maz 
35 max 
250 max 


4000 max 
600 max 
210 max 
400 max 

23 max 
250 max 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: 

TOXCE LEARNS RAYA) 0 BF AR 5 1 Or a oe eae 
OTRO REDD IN Chaar OL TA G BN aiicisielcle tery ois Wek bt Sle AN sruceed lel ane Bats AIS A laem EEE NuteE 41, © Adetd 
SAG cr LI =IN Ghedeey OETA GBD 5. nial ince at ep tab ort QWeminetigr ats thw CHeTOIeN bee wus Anal LAChe Bhai elate 
OE TA EaT AGROUCER BLIND 25, oh cucie 8 oo iA ca ates eee Mey ulated oe Alibre eK AO a Alls ile ras 1e.leve tee btn 
TVG GRATES COS AAS LOY ene peg art IR Mes enon IRAE pes Se, akin oe ener sare Cour 
“UL gS NEMOS EGU, Ai. dea Ee pg a Nr a ARP Sk ape oe cee ES) Sec oe ge ee ON 
MeeRPRTOESEN OS At SINNER TY Cnt ae cata oo pipniatan as oes baci hy Roe aveemeneteMeip unre te, hitu-as Risch Paitede. Joh 
REACT R MELE SS VEVA TTC he cip iin) wi es we ee osofeu nines Nace, AAMT Sal age ate naltal e) eh bvaitesbo REL; ylo Ute cre strelu 


3200 max 
600 max 
—500 max 
275 max 
20 max 
825 maz 
35 max 
165 max 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 


° Averaged over any audio-frequency cycle of sine-wave form. 
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4000 max 
600 max 
—500 max 
350 max 
20 max 
1250 max 
35 max 
250 max 


volts 
amperes 


oni 
ppl 
ppl 


sé 
°G 


volts 
volts 
volts 
ma 
watts 
watts 
watts 


volts 
volts 
ma 
watts 
watts 
watts 


volts 
volts 
volts 
ma 
ma 
watts 
watts 
watts 


- RCA Transmitting Tubes a 


BEAM POWER TUBE 


Small, sturdy, glass-octal heater- 

6] 59 cathode type used as af power ampli- 

fier and modulator and as rf power 

amplifier and oscillator. May be used 

with full input up to 60 Me and with 

reduced input up to 175 Mc. Class C Telegraphy maximum plate dissipation, CCS 

20 watts, ICAS 25 watts. OUTLINE 17, Outlines Section. Heater volts, 26.5; am- 
peres, 0.3. Except for heater rating, this type is identical with type 6146. 


POWER TRIODE 


Compact forced-air-cooled heater- 

6] 6] cathode type having integral radiator 

used as rf power amplifier and oscilla- 

tor and as frequency multiplier. Coax- 

ial terminal arrangement facilitates 

use in cathode-drive circuits of the coaxial-cylinder type. May be used with full 

input up to 900 Mc and with reduced input up to 2000 Me. Class C Telegraphy 
maximum CCS plate dissipation, 250 watts. 


HEATER VOLTAGE (AG/DC):° 


VOTO CE ge eM «6 sane in Sas wid tah civ alle ote te Panik tale SG Ee OU nica © meteors 6.30 volts 
VEER SA VERET Or Pe eo <x g- Scan uta nse el ow bad Matty Perea is NOR CS Oe 6.9 volts 
HpATHR CUOGRENE UA 6.3 “VOLtS)\_.< durais 2s wie ew sb waa ae Smite ete ee 3.4 amperes 
APD INI CATION APATOR oo Ste ect siae. Gale bale MON Co Boks ee alex einer leet 20 
DirECT INTERELECTRODE CAPACITANCES: 
Sarid) POR Ee Gee eet s a e c Lids gina Bie Ste as BEE RP eee 6 unt 
Miri be catnoueand heater... .s..soue ceca eksneeucr ska cetoeeree 11 ppt 
Plate to-eathode and ‘heater’... on nk ee eae see ee bee ee ee 0.22 put 


° Because the cathode is subjected to considerable back bombardment as the frequency s increased 
with resultant increase in temperature, the heater voltage should be reduced depending on operating 
conditions and frequency to prevent overheating the cathode and resultant short life. 

© Average heater voltage must be applied for a minimum period of one minute before the application 
of plate voltage. 

* Grid volts, -15; plate milliamperes, 250. 

° With external flat shield having minimum diameter of 714 inches located in plane of grid terminal 
and perpendicular to axis of tube. Shield is connected to grid terminal. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 


DCP UATE VOLUUAGE <0 G65 os ans gine als is 6 ec ua laine eR ee 1300 max volts 
PG cls BID eV OE TAGU gles Fn. ha St rein cles cles SVS aren ie a ee —300 max volts 
DCRPLATE URRENT 43% no 6 = Fell oe o ee tee Ce Ce we ea eee 210 max ma 
WERE RID CURRENT ted. 30 ifs,5,5.1 2) a, tieccotnanenhotagareeo ahi Ganka = a een See Rating Chart 
ta SI OAD S87 2) 1d Oe 7, ee ae Vn Ane up rs Ben SE Oe as 270 max watts 
EeeA TBS ISSEPATEONS 1. fon. 5 5555, sissies se gb re are Ae Cm aR nik ie ee _ 167 max watts 
Typical Operation in Cathode-Drive Circuit: 600 Mc 900 Me 

Di Pintete-Grid Vonage. 1 26h os $a.cs cee oe eee 1400 1400 volts 
DC Cathode-te-Grid Voltage. 2s s om innculs Sa dae eee coe 150 150 volts 
Peake RE Catnode-to-Grid VOlMates ©. v2.25 <Gieka aati ok ioe base 200 200 volts 
TSA abe GET EI GF eis hen. iso ois wie anc wise Sa iosaahare Shave ew ee ee 210 210 ma 
DC MGT OUELCRINCADDIOX,) ci ooo 5556 Wa Sas Ces eas Oe eRe 70 70 ma 
Driver LOWErO ULNOLCA PDTOX.) cn es olan os Sohn nee 704 754 watts 
Output Circuit Efficiency (Approx.)..............0.2-eeues rere 80 60 per cent 
Msc Lowemoutpus (Approx. )'< <dcc cn osc ceed we ee 180... 120 watts 


"Tn this type of service, the 6161 can be modulated 100 per cent if the rf driver stage is also modulated 
100 per cent simultaneously. Care should be taken to insure that Me driver-modulation and amplifier- 
modulation voltages are exactly in phase. 

“This value includes 18 watts of circuit loss:and 40 watts added to plate input. 

¢ This value includes 23 watts of circuit loss and 40 watts added to plate input. 
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RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


TOMES VEY RAMU) WU OYTO a ales ae eh para ernan Pearse) SPN ER RONCY SCEPC EY ORICA” SRR 1600 max volts 
PORE REDEOULA GHENT IR ICTS. a tales Wit aioe aie ete OR © Sek OE eRe PaeE eaten. -300 max volts 
Ho) OB rATAACr Ey, CAUUESIRENNN Det Fo) cece ai cede ete, coc) Ayelend Slats viet Sew slehe entitle de settee 250 max ma 
ND OMe FEUDS PIECES eset ee rors Bod PS, dfn i trot onepetec ch ean SS oR hed Heda ev avstoreternche ore See Rating Chart 
SACLE ECE Peete een eee ere ch GL ow Tacevel a ate eke E'k PEAS ELSLEAD nates SPMG aie ac8 eas 400 maz watts 
EPAPER ISSA TLONSA titi ia. cle cuore aparst oes she Cig aaa’ cavern obra ele) ate eves 250 maz watts 
Typical Operation in Cathode-Drive Circuit: 600 Me 900 Me 
PO pbb TIC ViOLGA@Ee sex t.o.c sjsueva ao) ayopsitons s/eLancratancsi enonesens,.auere oi 1650 1650 volts 
PHO athode-ta-Grid. VOltAZe®, ... Savini, o« sigs ce 0 cfoale sve GRP aie « 150 150 volts 
ETO PEGRreSISCOL OL. , 1. s cae sithes «satelite Mek MPS ETO sos 3000 15000 ohms 
Realatuhaeatnode-t0-Grid® Voltage Wo se het wees ccl@isn cess econ 200 200 volts 
TOG! IPA eas, (CP Ta REST oho eee eR eam ore Pree ae er 250 250 ma 
Paria rOUnrerts (A POEOX. ):: ge cteg itech ete ot oa a ckchaiae ens Chem ere 50 10 ma 
Drivetelomer OucpittnCADDroxs) . i... ats tes as oe sles oct Geta ceecaa tue senate oe 80® watts 
OucputGincurclemcerencey CANDOR.) 2... cae. cece tab gle se ele da ee ec. 82 60 per cent 
HUschuleRoweD OULDULCADDIOXs) ai aeee sic eves crdiatnatere lo selene ie aterels 270 180 watts 


° This value includes 18 watts of circuit loss and 45 watts added to plate input. 
® This value includes 23 watts of circuit loss and 45 watts added to plate input. 


FREQUENCY MULTIPLIER—Class C 
Maximum CCS Ratings: 


iD Ge ArER VOLTAGE Mastin ie hse ickc aiaicte sees oles ea ates a ilotale che toe ition teats os 1600 max volts 
IO) OG ETE N EVO TANG Eger da Acta Scetalove sa ols Cie uae @ he iad lolol mee ciate & —-3800 max volts 
Ea IOAN Hie CO LITCIOEING Eo elt: te ore EL Ene ea ol oko ke as siete ete eceahehs wiles iale. a Shore eeustenale 250 maz ma 
OG BCCueL Ma ETCHING Die oe Bea wors dono soars tene i << GTS, 6: 5. Sisueis emersusueo Roke ais Me ae Mike eeretees See Rating Chart 
SCAT MENTE empties eet srs. to ccc erates a vise a odalertarcs:s, Maletetv es eth a egal 400 maz watts 
CAR MEOISSTE A LEON) sawn terete ate rag ete Brace oh eterna: Bhrete eee Me ee 250 max watts 
Typical Operation as Doubler in Cathode-Drive Circuit: 600 Mc 900 Me 
Dy OpeinvestosGrid Voltages... cicsh cc. ccsmaweecesene ad cas 1760 1675 volts 
W@Cathode-to-Grid voltage). [35/42 Aaya. kee). oe ie 260 175 volts 
HELO MmeT yn OGEICESIS COE: OL. a 2. ich execu cuss Suauesiaureboust che: ad teustater tone 860 645 ohms 
Peake Catnode-to-Grid: VOltAGE «6 occ soos oe oi os oe ee aie 300 300 volts 
TONG) TER RnIWeY COATES EN TUE Pa oy coe ee SR ie oS er 250 250 ma 
DC Grid Current (Approx.)..... Sao ite a tayha ha eee ote 50 21 ma 
Driver Power Output (Approxs) @us. asic etishecsceslotee act's 125 100 watts 
Outpue Circa Kficiency (A Pprox:) a... esas eee were ens 90 SOgme _ per cent 
Miserly ower OUtmULCADPrOXc) ts oie oo 0 cca sue eee eee Gk ugue eves 180 140 watts 


@ Approximate total driving power required. A portion of this power appears in the plate circuit. 


AVERAGE CHARACTERISTICS 


TYPE 616! 


E¢=6.3 VOLTS 


PLATE (1L) OR GRID (Ic) AMPERES 


92CL~-777ITI 
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RCA Transmitting Tubes 


RATING CHART 


TYPE 616] ee 


ial a 
Re Wiser 
Ree os 


GRID MILLIAMPERES 


SGnSeoLcoe 
GAM Mile io 


0 400 800 1200 i600 2000 


OPERATING FREQUENCY — Mc 
92CM-8321T 


OPERATING CONSIDERATIONS 


Type 6161 may be operated in any position. OUTLINE 89, Outlines Section. 

For operation at 1200 Me, plate voltage and plate input should be reduced to 
80 per cent of maximum ratings; at 1400 Me, to 71 per cent; at 1650 Me, to 62.5 
per cent; at 2000 Me, to 62.5 per cent. 

A minimum air flow of 16 cubic feet per minute should be directed by a blower 
through the radiator toward the bulb and the grid terminal when the 6161 is oper- 
ated at maximum rated dissipation. Air flow should start before and continue dur- 
ing the application of any voltages to the 6161. Maximum temperatures; radiator 
(measured on core at end adjacent to plate ring), 180°C; grid terminal, 150°C; 
cathode terminal, 150°C; plate, grid, and cathode seals, 150°C. 

The 6161 supersedes the 5588 for new equipment design. 


P 
UHF DIODE 
Small, sturdy, pencil type used in 
6] 7 3 pulse-detection and pulse-power-meas- 
uring service at frequencies up to 3300 
Mc. Type 6173 may be operated in any 7 & 
position. OUTLINE 69, Outlines Section. 
CRATER VOLTAGE CAC) DEV oe tee Bey vis aie salu ete Senna los, te Soe 6.3 volts 
FIEATER CURRENT «ooo bs bes eee Oe ee ae ey eit Re ee eee 0.185 ampere 
RESONANT FREQUENCY (Approx ye i 24s Se Se ee ee, 1600. Me 
DIRECT INTERELECTRODE CAPACITANCE (Approx.): : 

Plate to. cathode.) 0 Sis Cakes la ee ae oe ve os ee Ee ppl 
TERMINAL TEMPERATURE (Plate and cathode)... 2.2. «ce. ccc steesecucs 175 max °C 
PULSE-DETECTION and PULSE-POWER-MEASURING SERVICET 
Maximum Ratings: For altitudes up to 10,000 feet 
PAK INVERSE PATH VOLTAGE 2.3 23.% fone aw ho gee Ge eee 1000 max volts 
PRAK PUES PLATR VOLTAGE. oosis sdk cab sinc bes eenseene ea ee ee ee 150 max volts 
PEAK PUESE PLAT CURRENT: .2 ofc .5 sea oe Ree Ca ee eee 1 max ampere 
DC PLATS CURRENT... 3. 6 oi oo 2 Base corn tee Se See ee ee 1 max ma 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to eathode: «.. ses vdeo Be ec kee 90 max volts 
Heater positive with respect to cathode. ...... 5.22 esac case ce uecnces 90 max volts 
HALF- WAVE RECTIFIER 
Maximum Ratings: For altitudes up to 100,000 feet 
PEAR INVERSH PLATE VOLTAGE» 005.5 op os oi os arn Ue oes SRA we Se 375 max volts 
PRAR PLATS CURRENT? o 24/040. tuics ns 225s ata Maa ewe Ream Sime as 50 max ma 
HO?T-SWITCHING TRANSIENT PLATE CURRENT:° ‘ 

Por duration 6f£0:2 second: maximum “3 .<:. kee.) ox <sc6oeoen 6 oe ee 250 max ma 
DC OUTPR CURRENT a .isic oh oi ci oe al rd than ia oak a 5.5 max ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heatef hegative with respect to:cathod@s <..%.. . .\cvs ba << ts ou ok ee 90 max volts 

Heater positive: with respect to cathodes... 7f coos. awe se eee 90 max volts 


t In this class of service, the heater should be allowed to warm up for a minimum of 60 seconds before 
plate voltage is applied in order to allow the cathode to reach normal operating temperature and to be 
able to supply the high peak plate currents encountered in this class of service. 

° A minimum plate-load impedance (including the source impedance) of 300 ohms is required to limit 
the hot-switching transient plate current and thereby prevent damage to the tube when the plate vol- 
tage is applied. 
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OPERATING CONSIDERATIONS 


Connections to the cathode terminal and the plate terminal should be made by 
flexible spring contacts only. The connectors must make firm, large-surface contact, 
yet must be sufficiently flexible so that no part of the tube is subjected to strain. 
Unless this recommendation is observed, the glass-to-metal seals may be damaged. 

The heater leads should not be soldered to the circuit elements. The heat of the 
soldering operation may crack the glass seals of the heater leads and damage the tube. 

The Pulse Rating Chart represents graphically the relationships between pulse 
duration, pulse-repetition rate, and peak-pulse plate current. This chart provides 
a wide choice of operating parameters within the tube’s ratings. Dotted boundary 
line ABC is the locus of the maximum peak-pulse-plate-current values for various 
pulse durations. When two of the three parameters shown are known, the maximum 
allowable value of the third parameter can be selected from the chart. For example, 
if an application requires a 1-microsecond pulse and a pulse-repetition rate of 1000 
pulses per second, the maximum allowable peak-pulse plate current is 1 ampere. 
Since the pulse-repetition rate of 1000 is a maximum value for a pulse duration of 1 
microsecond, it follows that any pulse-repetition rate up to 1000 may be used under 
these conditions. If a longer pulse duration is required, e.g., 1.5 microseconds, and 
the same pulse-repetition rate of 1000 is required, the maximum allowable peak- 
pulse plate current is 0.67 ampere. 

In applications where groups of pulses are employed, the total pulse duration 
of the individual pulses in any one group may be determined and treated as the 
pulse duration of the group as a single wide pulse. 


AVERAGE PLATE CHARACTERISTIC 
60 


Tree 6173 
_E¢26.3 VOLTS 


TYPE 6173 of] 
DC PLATE MILLIAMPERES=| j) | 


DOTTED LINE "ABC" IS THE 1S 


LOCUS OF THE MAX- — Y/}iff 
IMUM -PEAK- PULSE- 
PLATE-CURRENT VAL- / 


UES FOR VARIOUS 
PULSE DURATIONS. , 


PLATE MILLIAMPERES 


te) 2 4 6 Sr lOme (eae 4 
PLATE VOLTS 


92CS—- 9638T 


AVERAGE PLATE CHARACTERISTICS 


PULSE DURATION-MICROSECONDS 


OQ. 
le Oi8 0:6500:4..0:2°> 70 
PEAK-PULSE PLATE AMPERES 
92CM-T727TI 


PLATE AMPERES 


0 75 100 125 150 175 200 
PLATE VOLTS 


0-25 5 
7 


92CS— 9637 TF 
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RCA Transmitting Tubes 


BEAM POWER TUBE 


Ceramic-metal, forced-air cooled, 
6] 8] heater-cathode type used as an rf power 
amplifier and oscillator. May be used 
with full input up to 200 Me. Class C 

Telegraphy maximum plate dissipa- 
pation, CCS 2000 watts; must be operated in vertical position, either end up. OUT- 
LINE 92, Outlines Section. Air flow must be adequate to limit the radiator-core and 
the terminal temperatures to their specified maximum values. Heater power, plate 

power, and air flow may be removed simultaneously. 


FEATER V OLTAGBET [AC/DG)s a os, «05s <8 aa alata Pee Miata ec ote it eta a a ore ees 120 max volts 
Hea Ter CURRENT (AT 220 vorts).. 225534 Coe E dls 2 he SOS ea reeE 1.6 amperes 
MinoroMm: Heating Time (At.117 volta) iock .6% bizels 42k ems wh eo ed 2% Bee 5 minutes 
Mu-Facror, Grad No:2 to "Grid No.3 32 Sos ee Le eee een eee % 
DrirREcT INTERELECTRODE CAPACITANCES: 
Grid. Note plate? ys 22s) Ses betes cet Saeed ee oe oe os 0.40 max ppl 
Grid No.1 to cathode and Beater «2 iiss cei aan ee eee 46 ppl 
Plate to cathodeand heater 2. oe sce ce eee Pee eee eee 0.10 mex ppt 
Grid No:1 te.grid No.2. os. Jeetle rte Bees thee eee eee 50 pul 
SsTid. ING-2 0G DNB6C oor 2 oe ne pute Sh es ies Bae ele ae Ee cick ses ae ee 22 put 
Grid No.2 £6 €athode and heaters: — 55) Gans se eee he eee eee eee 4.4 max ppt 
RADIATOR TEMPERATURE (Measured on core at end adjacent to plate- 
PORTAL TATE Ne ae oS Bk eo sk pe on Pe et a ee eae 180 max i 
SEAL AND TERMINAL TEMPERATURE: 
Cathode, heater, grid No.1, grid No.2, and plate..................... 180 maz XS 


t Because the cathode is subjected to considerable back bombardment as the frequency is increased, 
with resultant increase in temperature, the heater voltage should be reduced depending on operating 
conditions and frequency to prevent overheating the cathode and resultant short life. 


° With external flat metal shield having a diameter of 8 inches and center hole approximately 3-7/16 
inches in diameter. Shield is located in plane of the grid-No.2 terminal, perpendicular to the tube axis, 
and is connected to grid-No.2 terminal. 


™ Same as preceding, except that center hole has diameter of approximately 3 inches, and shield is con- 
nected to grid-No.1 terminal. 


5 For plate volts, 1000; grid-No.2 volts, 400; plate amperes, 1. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 


DC) BEATE VOLTAGES... 2c cso... suk ee oe CP ee See Cee = BAe aes «eee eee 1600 max volts 
DC. GRip-No.2 VOLTAGE... ocak wie so Oe SC bre kt eis ee 400 inax volts 
DC GRIP NO. VORTAGE F520 Wek Ss oe oie toe Doae oe 2 ee —300 max volts 
DC PEATE CURRENT Joho Ot ins tees ae cate See Jas Uae oa See 1.05 max amperes 
DC’ GRIDIN 0.2 CURRENT. cou. oc. das ea) ab ees oak eee oe ee ee 0.2 max ampere 
BEAR AIPET SE 255 es ie oo Wea a eS ees Ee te ean 1650 max watts 
Gai N Gfs ENBUT 2. Oo. cs ais vis os ole Sine ee Peis aie eons Oe Oe eee 25 maz watts 
PLATE TSISSIPATION, 2 0.4.5 S025. ois onc ar cle ee ee eee 1300 max watts 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 


RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 
BC PEATE V OBTAGI Sion). 5 cbs ois wields hale wibdee ori ae eee ee eee 2000 max volts 


DC. GRip-N 0.2 VOUVTAGE. 4 Ss oc Ss Ro es ok 5 ie Oc oe ee eee eee 500 max volts 
DC GeieNo: VOLTAGE . fs fs. oh See es Av oes ae ee te ee ee —300 max volts 
DC PLACES URRENG Sac i cites d.5 oor taleee «eae ects ek eee ee 1.25 max amperes 
DC Geip-Ne.t COBRENT. . 0. 2255s «dw ees Dow ks ce dene eee 0.2max ampere 
PRATEHOENP UD ooc6. os. are ose oo a SRT ans rere oe TE en ee ee ee 2500 max watts 
GRD Os ENBIUE sci cy be 0c 5 0 oe ein Matin eee, He ee eee 40 max watts 
PATTIE APIO. kG ee vinta a ovo: 5 ete cos Amann Soo Reon Oe. ee 2000 max watts 


MEDIUM-MU TRIODE 


6 263 Pencil-type tubes having integral 
radiator; used as rf power amplifier 


6263 A and oscillator in mobile equipment and 
in aircgaft transmitters at altitudes up 


to 60,000 feet without pressurized 
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Technical Data 


chambers. The 62638A is used in applications requiring dependable performance 
under severe environmental conditions. The 626A is unilaterally interchangeable 
with the 6263. Tubes may be used with full input up to 500 Me and with reduced 
input up to 1700 Mc. Class C Telegraphy maximum plate dissipation, CCS 8 
watts, ICAS 13 watts. 


HEATER VOLTAGE (AC/DC): 


Mee recA SEG GI TCO CLUIONS ac ./cisidtareraleraceos a vr cay alaaness ned Gciaha™e ata ateles 6.0 volts 

tena Uti VeCOUGIELONS 2 pass ailerclew: ccc alere, ercTaies ord ele wisi a.s seve ae) ateltay s 6.3 max volts 
SEULEMENT G OMUAMOLUSE ak, . ales a atalecoWves aca eG ajes ele 6 Ooo a eeieana s 0.280 ampere 
BARE ARRESS (6 OXNIL) ULCTUACN CSE Cam ML WN ey occ holt Tails oR Sy data caylates altel ac averse. eslers) « 5) Bibione) 0) lene nvewane 7000 pmohos 
See aCe LON GEA COR ete ra shy acne, cis teas ove aeale, Gheie SuskGSsieee ® ao bas ie we iesp tel aval MR Ew PAE 
DIRECT INTERELECTRODES CAPACITANCES (Without external shield): 

RL ARG [BUEN RD ove ic, ac cli SRS Ba Sei ale an A ar Per in A oe ee ili pep 

GHAMMEOUCAUIOCeTANG MCACOE Te face dee Ss. 5 sth eee Ale) ees fi niahe. oroly © B.0ib sheer ave 2,8 ppt 

lacencor cathode and Heater wyais © Gu ehlact ne eehiahon Ras sob hima. 0.08 max wut 
BISTRO VEEN CA CHFOM HON NETRA DUR Bis ii tor. lcs eons, ease ata ool eaters ck he So Save Senciss ashe BTS 40 max SG 
PLATE-TERMINAL TEMPERATURE (Measured at plate terminal) ............ 175 maa MG, 


* Plate volts, 200; plate milliamperes, 27. 


RF POWER AMPLIFIER AND OSCILLATOR— Class C Telegraphy 
For altitudes up to 60,000 feet 


Maximum Ratings: ces ICAS 
Bey OE AEPIMVIO) INT A GET ites. ny 0. 9,4, 2 > Sareusgnide fous uns any A avsuekece are a busse 330 max 400 max volts 
URC ESBTUEY WAC TET WANED Rg GS RTE ee ee re —100 max —100 max volts 
POR EUATE CURRENT 4 oretrek eis cen ce dese crease soe rele ees ets 40 max 55 max ma 
Ber Oa CIR ORURIPEIN DE ort ct aa ou apsiicis, cna when chtecale seek: bi el emekeiet eaten a the 25 maa 25 maz ma 
PCR AT EOD WRREINT io teijs.2,c/sloi 2.06 @ 0.8.0 ers jadunisieieiie leas © ia.5: aves 55 max 70 max ma 
PMC ONIST ACO LOS AL) oo ici. on 05 0 “oe Wiailogee Seahele To malaienae » Sigsapemyey 13.2 max 22 max watts 
BALE LD ISSTPATTON SS dared sxe. eas ee ee ORS & ESET 8 max 13 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................. 50 max 50 maz volts 
Heater positive with respect to cathode................. 50 max 50 maa volts 


° CCS plate input 62638, 13 max watts. 


Typical Operation as Oscillator in Cathode-Drive Circuit: 
500 Me 1700 Me 500 Me 


CCS CCS ICAS 
MG rrtate-co-Grid Voltage. . cw cede a cue ese ee ese 330 270 385 volts 
mOW@athode-to-Garid Voltages... .5. 2. eee ws 30 20 35 volts 
BMGa Ip LenOUTTeN th sey-g hla cic aro Ge cee oe as ss apausls ys © 35 40 40 ma 
CMG rICMeUTTeN GA PPITOX:) cs aces daw einer 08 eles it 9 14 ma 
serulaeower Output: (Approx.) ©. 6.060 ener eae 5 0.9 ve watts 
Typical Operation as RF Power Amplifier in Cathode-Drive Circuit at 500 Me: 
CGS ICAS 

MGeblate-bO-GridsViOltage... cs deicse seals co Made «6 ory ones Pees 348 408 volts 
DG Gathode-to-Grid Voltage ao). 6 voces ae tise eee es Siete 48 58 volts 
OED LONGI OTC eae oe Marky cca.+, cP etnet onaekaban oot tavenekaten one toners oto 35 40 ma 
Per Grida@urrentyCApProx:) soiree es oe eee eee epee hs 13 15 ma 
Inve OWerOULDUL CAD DIOX:) .« « > mics «i o5eeegeiens eyeiar alley Bae es 2.2 3 watts 
seserilsPower Output, CAPDTOR.) ¢ 46s csc ana ges ow oat 6 wale wie if 10® watts 


Maximum Circuit Values: 
errr OIG CU ital COISCATI CE) a. fors [o. ley oa fa tee eM oMane G0 Va eo ehah a a ate fale Naltete Ms 0.1 maa 0.1 maz megohm 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
For altitudes up to 60,000 feet 


Maximum Ratings: EGGS ICAS 
SO IAINA THs VOU DA GES. Seog f Sieide sod sla diene sileue le) pojisisl’s ars, 0y045) 040 Sy. 275 max 330 max volts 
Seer END MVM EAGT SE the aie c da ecerivd ol ellere a6 ose, 18,008 5,8 Sian ees -100 max —100 max volts 
POCEIGA TH UR REINT: ccs.» > c.aeie Sie siecate ss Aaince HORGUG SOROS Oe 33 max 46 max ma 
ROME LDV OUIRIEINT aya cit cies iclcis, shai stale lore alarsiahe ona aletetacnie ac. 25 max 25 max ma 
Pe A THODHGSURR EIN Tig cic « sisuvetettis ors) satorers’ + ones ere tera 6 sl bie als 50 max 60 maz ma 
ES TAUDE IRL NACI eee ie tattle aie a dye) ceuce siie atatiaddl's, © Rusia wtaty woduat ofanier eye; he 9 max 15 max watts 
APACE MUPERSTEAT ION  otetays ticle ore a Giri trslareus’s crac) ene to's ofél'si 6 o4sis'a. e101 5.5 max 9 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode...........+e0e0- 50 max 50 max volts 
Heater positive with respect to cathode. ..........eeeees 50 max 50 max volts 


~ RCA Transmitting Tubes 


Typical Operation in Cathode-Drive Circuit at 500 Me: 


CCS ICAS 

DC Piate-to-Grid Voltaves. Accuses ate oe ae ee 317 372 volts 
DC Gathode-to-Grid ViOiea gen. asc erce ow aon eebae air ween ieee 42 52 volts 
DCPiate Warrent se lee sc ee ee ae erat ts eae ee cietae 35 35 ma 
DC Grd Current (Approx A ies dit anes. eee te oe ee 13 12 ma 
Driver Power Outpt CAppre=) iwc ieee ee eee oe cee Seen 2 2.4 watts 
Useful .Power Output (A pprex:)..< 40); See ere een - eee 6.7% se watts 
Maximum Circuit Values: 

(Srad-Wircuit: Resistanee. . oc. os cmeve saa ee ale as bie tte ete oe cae 0.1 max 0.1 max megohm 


™ From a grid resistor, or from a suitable combination of grid resistor and fixed supply or grid resistor 
and eathode resistor. 

® This value of useful power is measured at load of output circuit having an efficiency of about 75 per 
cent. 


OPERATING CONSIDERATIONS 


Types 6263 and 6263A may be operated in any position. OUTLINE 72, Outlines 
Section. Cooling must be sufficient to limit the plate-terminal temperature to 175°C. 
In most applications, natural air-cooling will be adequate. When natural air circu- 
lation is not adequate, a small blower should be used to direct sufficient air through 
the radiator fins. 

To avoid possible tube damage, do not solder heater leads directly to circuit 
elements. The cathode should preferably be connected to one side of the heater. 
When the heater is not connected directly to the cathode, take care to keep the peak 
heater-cathode voltage within the maximum ratings. 


AVERAGE CHARACTERISTICS 


TYPE — ap 
E,*6.0 VOL 


PLATE (I,) OR GRID (Ic) MILLIAMPERES 


’ 400 
PLATE VOLTS 92CM-8i03T 


Pp 
MEDIUM-MU TRIODE 

6264 Pencil-type tubes having integral z 

62? A 4 A radiator; used as rf power amplifier 
and oscillator and as frequency multi- as 

plier in mobile equipment and in air- 

craft transmitters at altitudes up to 
60,000 feet without pressurized chambers and under severe vibration conditions. 
May be used with full input up to 500 Me and with reduced input up to 1700 Me. 
Class C Telegraphy maximum plate dissipation, CCS 8 watts, ICAS 13 watts. The 
6264A may be operated in any position. OUTLINE72, Outlines Section. For otherconsid- 
erations refer to types 6263 and 6263A. The 6264 is a DISCONTINUED type 
listed for reference only. As a replacement, the 6264A is directly interchangeable. 
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Se ot orem nett A ERAN TES Technical Data er en ener nara enter recs nn EI 


HEATER VOLTAGE (AC/DC): 


Pager transi teine COnGItIONS. ¢ ..6.. cso cca-eh\walacieN’ed dle yale Malia se 
TER CD VECONCIELONSs craic ist ita cc lele pcaiount tc) ste ace, easawstin lene unetohonew ones, eck 
EAA REOLMCRSENT CAG VOLES) oe te hoe soe ela e Pnaletrone eilaue gle shales outers 
(SSMESTEST ECA 08) LAREN LO RA a a a gn ee RR ae eee oh Se 
Ree ERO A RCS Ei. S A) EC int d Pointe Ma aain Se niana Saw DONS RRR E els 
Without 
External 
DIRECT INTERELECTRODE CAPACITANCES: Shield 
ea TERRE ONE) UR Chay NO Mi a St al nosh son Susonccmsera ines onion bint scout cebeocalsels 1.75 
Rar BUOLCALIVOU CR oak. sor Riterck > oe Ciertn here.cidie. wigcdnmojebe ea 2.95 
PEELE LOCA CHOU CTR Mee tac e vas cia Ee ae oe bod deere 0.07 max 
PNCOMENG ATR eMPERA TURES ¢ oko oy brad ein thro os eh ob nes wile boliners 
Pon LR MENAIGEL MMP ERATURE : fo og urs dete hits oh oetr sce be chemise cb tiers 


6.3 max 
0.28 


With 
External 
Shieldt 
1.5 


40 max 
175 max 


volts 
volts 


ampere 


umhos 


t A flat plate shield, 1-1/4 inches in diameter, located parallel to the plane of the grid flange and mid- 
way between the grid flange and the radiator plate terminal. The shield is tied to the cathode, 


* For de plate ma., 18.5; de plate volts, 200. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
For altitudes up to 60,000 feet 


Maximum Ratings: CCS 
BONG EASE EIN OL MT ACHES ou echieh sts: nis alata), 0 Welte Pe vanis\iervei-e'ves os areoy'al op aU eubienstietatraie 330 max 
PENG ec EL UNIEN DITA GENE, eorths. sit olicus nicks, c oye k wre eMac ee ccie le eie ates -100 max 
Hoy Om edad Dam CO UECELEINGT shee chs 2 sister eoeuene e's jee.s, ete 6.0sk ac Se ee ate 40 max 
EIR peersRTROLGURNECIUENNUT Gems fo ct. fy cisty.+ + etmensue eae ia enmusesnancaaeme serenely 25 max 
PDAS a Cen GU BCTIR IGEN T Set meust fs csods ss stove 0.  muctere meet eb ete canis) antcned 55 maa 
LEUASHO) TEREE Wiebe <6) Soe gene eae) CUERPO rE te en Br apetiei rs ean ee 13.2 max 
etree Sp Fo STMACEZ CONIC ce coc oo eer hnicka. so ene ov) ete tar NURS, rss few once 8 max 
PEAK H®ATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............06-- 50 max 

Heater positive with respect to cathode................- 50 max 


Typical Operation as Oscillator in Cathode-Drive Circuit: 


At 500 Mc 
CCS ICAS 

pCrrinte-to-Grid. Voltage. 20.6 idk Saenee tt 325 380 
Cr@atnone-to-Grid Voltages i006 5 viele lecsorolins ies weve 25 30 
PORE A PEROT CI G <0 1 wists lessee ok ules Ss AW ayia ne 35 35 
Crd veomurrent (A Pprox.) 2 visitas oe Sielne lcbheyeietes he 11 13 
seta power Output (A pproxs)M Ati dis, <o.cieterovsaveacesew's 5 6 


ICAS 
400 max 
—100 max 
55 max 
25 max 
70 max 
22 max 
13 max 


50 max 
50 max 


At 1700 Me 
CCS 


Typical Operation as RF Power Amplifier in Cathode-Drive Circuit at 500 Me: 


volts 
volts 
ma 
ma 
watts 


volts 
volts 
ma 
ma 
watts 
watts 


0.1 max megohm 


For altitudes up to 60,000 feet 


CCS 
Seat te OO-Cr TIC GLUARE.. . successes sc tet ab ea we tee pinecone 342 
POr@atnode-to-Grid, Voltage?, 255.6 oes os ees hp Beaten Oeeen « 42 
NEPAL CRITE OVE Berge cass co ishe ones late Akal Ble o 8 ALS SORINTD SOE Me a rstielas one 35 
PRG iGo urrentecAm Prox.) | a: « wis sic dyelei sis «elses, eels evousma wise ers ils? 
DrserPower Oubpiuin(A PProx.) «6.5 sass oo recess oles veee en 2.4 
erm OW er OULiA A DDTOX.) na. aise s coe eerslere eristela alee etre ; Thats) 
Maximum Circuit Values: 
ore IRCHIL EVOSISGANICE <1. she do aedoyrwiee 6 oleh o¥ p< Shela ome meine 0.1 max 
FREQUENCY MULTIPLIER 

Maximum Ratings: CCS 
PGP ACA DEN V OUTAGE 6c. ceo te See MaKe) oe Waudeeaa es OM aR 300 max 
a PTD VOLTA GEN. cr siscs Giybave cues Siuvecetw.6 eile ee tetes Mheradeatyersteeatene —125 max 
Ra TPAT LCC MOEES EIN Day ccs) oosus shel aie acy. as! oifeseleiet dle el aco e rate Snares. wy ovate 33 max 
TP RMer TE TTSAOTUR IC EIN Tes chs. sino, 2n.0, 6 ois cain fw ps otoy ss oa sce) oie eh Ee vei detiaucbirasse oe 25 max 
Gate ATHODE CURRENT ccc cele cok cent Ge nll Stee ronate Berens 45 max 
(ETI TTEPE LOR aI ey 5) Sees BIN la OnE Rea PRA ere ea 9.9 max 
ae MN EA EET ARE FONSI fe, cl eacgrtais sclidues eiaaiy Scone. ol eensl ere sUsey 4 a iaiie varia. eel sic 6 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..............065 50 max 

Heater positive with respect to cathode. ...........s0005 50 max 


Typical Operation as Tripler to 510 Mc in Cathode-Drive Circuit: 


CCS 
PGT Le LOe (ar NALA LOE i \atts allele csiasaolie yansie che vip ene sco mts ose iaiiaye 410 
Mee AL HOMS-1O-Grid. VOLUALC ccs icsla », swivicjels 56 > vise sep ses 00 4 : 110 
PUM ATCOACHIET ON LS oe. -tisicdetan tenes conn Ure Srdhw ws eee lelolona'e 65 isrteus aD «ible 26 
Peete MCMC UTONG WAT DTOX.) 2 scctclele eyelets eetoyshaleie sleieieiete areas . 4.1 
Driver Power Output (Approx.)............ PU na asia en ne wetens 2.75 « 
Useful Power Output (Approx.)"........... Sie itetats atalao tele are 2.1 


ICAS 
350 max 
—-140 max 
45 max 
25 max 
55 max 
15.9 maz 
9.5 max 


50 max 
50 max 


RCA Transmitting Tubes 


Maximum Circuit Values: 
Grid-Cireurt Resistance ocotecoats thal ak otha EA ot atatab eee 0.1 max 


0.1 max _ megohm 


° From a grid resistor, or from a suitable combination of grid resistor and fixed supply or grid resistor 


and eathode resistor. 


® This value of useful poweris measured at load of output circuit having an efficiency of about 75 percent. 


AVERAGE CHARACTERISTICS 


oe Ms es OO ee ss 
A ee ee eee 


Bie 
WAST. 


250 


nm 
°o 
(2) 


+ 


PLATE (1,) OR GRID (Ic) MILLIAMPERES 


° 100 200 £5 568 
PLATE VOLTS 


BEAM POWER TUBE 


Heater-cathode type used as rec- 

6 29 3 tangular-wave pulse modulator. Rated 
for service with duty factors up to 0.1 

at amaximum averaging time of 10,000 

microseconds. Rectangular-Wave 


TYPE 6264, 6264A 
E,=6 VOLTS 


aS Eee. 


Modulator maximum plate dissipation, 10 watts. Requires Octal socket and may be 
operated in any position. OUTLINE 17, Outlines Section. Plate shows no color when 


tube is operated at maximum CCS ratings. 


HRATER VOLTAGE (AC/DOIES co cco owt ne ee Se 
EIBATER GURRENTS coe ne tn ec ashe LE ees cae oe eee 


DIRECT INTERELECTRODE CAPACITANCES: 
Grid NG te plate see ee ia IS es ee ee eee Lee 
Grid No.1 to cathode, grid No.3, grid No.2, internal shield, base sleeve, 
BGP ROALCT Mises tas ee ie arise, Ente aso Satan ce I ee ee 
Plate to cathode, grid No.3, grid No.2, internal shield, base sleeve, and 
HCA ECE SS ht Heese ooo ees Aen eos eGR Vo, abare 1a ees eT ee eR 


* Plate and grid-No.2 volts, 200; plate milliamperes, 100. 
MODULATOR—Rectangular-Wave Modulation 


Maximum and Minimum CCS Ratings: 
For Duty Factor® up to 0.003 


0.24 max 


13 


8.5 


and Maximum Averaging Time of 10,000 Microseconds in Any Interval 


DC PLATE-SUPPLY VOLTAGE’. ...-.. Ae re A oe 2000 max 
INSTANTANEOUS PLATE VOLTAGE®. .........0c0-sccce0% 2300 max 
DG’ Grm-NO:2 SUPPLY VOLTAGH a. %. . 5 conic stew eee 500 maz 
DC Grw-No.1 SUPPLY VOLTAGES . ..........0000 00005 EI Mpa 
( 250 min 
Grip-No.1 VOLTAGE: 
Instantaneous Negative Value. .......ccecececcees 400 max 
Peak PositivesValies ooo cese sve ae ware Sie oto tetas 100 maz. 


3500 
4000 

200 
—300 
-130 


400 
100 


mar 
max 
max 


max - 
min- 


max 
mar 


volts 


amperes 
pmhos 


ppt 
ppt 


unt 


volts 
volts 
volts 
volts 
volts 


volts 


volts 


Technical Data 


a Reo TL Sn on i ee 34° max 3° max amperes 
SaaS, CFRID- NOD CUBRENT: shai otncd d on domed gk als ve lh 0.75 max 0.75 max ampere 
BEAK GHID-NOM CURRENT J...) of. oct cee uke cco eee 0.5 max 0.5 max ampere 
SRE MIEREEIT Pc Sense, oc She ated eine eeee. 80 max 80 maz watts 
Grip-No.2 INPUT........ al sy. Eb oie DIS igaae ena Ohta alent: 1.75 max 1.75 max watts 
RESP AEE S90 eee a lle Sal MS al at tr 0.5 maz 0.5 maz watt 
Sime MEME PIONE OL SSE Pe: AL OR OLY, T max 10 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............ 135 maz 135 max volts 
Heater positive with respect to cathode............ 135 max 135 max volts 
BULB TEMPERATURE (At hottest point)............... 175 max 175 maz °C 


| a Duty factor is defined as the ON time in microseconds divided by 10,000 microseconds. ON time 
for this tube is defined as the sum of the durations of all the individual pulses which occur during any 
10,000-microsecond interval. Pulse duration is defined as the time interval between the two points on 
the pulse at which the instantaneous value is 70 per cent of the peak value. The peak value is defined 
4 oe Sl ee are value of a smooth curve through the average of the fluctuations over the top portion 
of the pulse. 


“For tube protection, it is essential that sufficient resistance be used in the plate-supply circuit, the 
grid-No.-2 supply circuit, and the grid-No.1-supply circuit so that the short-circuit current is limited to 
0.5 ampere in each circuit. 


* This value is approximately 115 per cent of the maximum dc plate-supply voltage. 


“For higher duty factors, the peak plate current must be reduced. The maximum rated current for a 
_ duty factor of 1.0 is 0.2 ampere. 


# Averaged over any interval not exceeding 10,000 microseconds. Care should be used in determining 
the plate dissipation. A calculated value based on rectangular pulse can be considerably in error when 
the actual pulses have a finite rise and fall time. Plate dissipation should preferably be determined by 
measuring the bulb temperature under actual operating conditions; then, with the tube in the same 
socket and under the same ambient-temperature conditions, apply to the tube sufficient de input to 
obtain the same bulb temperature. This value of de input is a measure of the plate dissipation. 


POWER TRIODE 


P 
Compact liquid-and-forced-air-cooled type 
having heater cathode; used as af power ampli- 
¢ fier and modulator, as rf power amplifier and os- 
cillator, and as frequency multiplier at frequen- 6383 
cies up to 2800 Mc. Coaxial terminal arrange- 
ment facilitates use in cathode-drive circuits of 


the coaxial-cylinder type. Maximum over-all 

length, 4-9 /32 inches; maximum diameter, 1.760 

inches. Heater volts (ac/dc), 6.3; amperes, 3.4; 
amplification factor, 25. Direct interelectrode capacitances: grid to plate, 6 uf; grid to cathode and 
heater, 11 puf; plate to cathode and heater (with external flat shield in plane of grid terminal), 0.19 uyf. 
Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dec plate volts, 1500 maz; 
dc grid volts, -300 max; de plate ma., 400 maz; de grid ma. (up to 900 Me), 75 maz; plate input, 600 
maz watts; plate dissipation, 600 max watts. The 6383 is a DISCONTINUED type listed for reference 
only. As a replacement, the 6161 is a similar type, although not directly interchangeable. 


BEAM POWER TUBE 


Nine-pin miniature heater-cath- 

‘ ode type used as rf power amplifier 6417 

and oscillator and as frequency mul- 

tiplier. May be used with full input up 

to 50 Me. Class C Telegraphy maxi- 
mum plate dissipation, CCS 12 watts, ICAS 13.5 watts. Requires Noval nine- 
contact socket and may be operated in any position. OUTLINE 9, Outlines Section. 
Heater volts (ac/dc), 12.6; amperes, 0.375. Except for heater ratings, the 6417 is 
identical with type 5763. 


K,G3,!1S 


TWIN BEAM POWER TUBE 


Small, sturdy, heater-cathodetype 
used as af power amplifier and modu- 
lator, as push-pull rf power amplifier 65 24 
and oscillator, and as frequency tripler. 
Maybe used with full input up to 100 
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RCA Transmitting Tubes 


Me and with reduced input up to 470 Mc. Class C°Telegraphy maximum plate 
dissipation (per tube), CCS 20 watts, ICAS 25 watts. Requires Septar seven-contact 
socket and may be operated in any position. OUTLINE 14, Outlines Section. Some 
forced-air cooling may be required to prevent exceeding the maximum bulb-tem- ~ 
perature rating. Plates show no color when tube is operated at maximum CCS or 
ICAS ratings. 


HEATeR VOLTAGE (AC/DC) © cbse Seeds os 0-6 a dis Sw elctnta ls Oe EN eele oe are 6.3 volts 
TIEATER CURRENT) 2 fo 5 et Se oe ee ae wc Sid oe Sed wanieew ees cee ee ETS 1.25 amperes 
‘TRANSCONDUCTANGH ChaCh UbIt) tess 4 le eis eo ee es oeioten Eee See 4500 pmhos 
Mu-Factor, Grid No.2 to Grid No.1 (Each unit)*............ccccceees 8.5 
DIRECT INTERELECTRODE CAPACITANCES (Each unit): 
Cori 1a LO PBL rele acs abo oaitie aie: cae ts bis nde eeabe be gas ele eee ee ae anodes 0.11 max pul 
Grid No.1 to cathode, grid No.3, internal shield, grid No.2 (pins 1 and 7), 
PAC YS AGT Te 3 oo ae ee SR eae i ee ree Se cen aM dye ONS a ees Doe = ot 7 put 
Plate to cathode, grid No.3, internal shield, grid No.2 (pins 1 and 7), and 
HOR EC Eee ee Ree re ee eRe ee ee ne ee ES eee, eee 3.4 put 
BULB TEMPERATURE (AT Nottest point) {s. 6. ose ese Cree ees Cae eee 210 max °C 
* Plate and grid-No.2 volts, 200; plate milliamperes, 50. 
PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER— Class C Telephony 
Values are on a per-tube basis 
Maximum Ratings: CCS ICAS 
PCA EATE A OETAGH SS oe ea a core Crore pie ne eet ione 400 max 500 max volts 
EHR ID-eNG 2 OL TAGE roo. wrnus sg cieinie aes an Genie 300 max 300 maz volts 
DC. GRip-No:2 SUPPLY VOLTAGE. ooo .o ee. ce sie ne ee 400 maz 400 max volts 
PIC) GRID-W LAV OUTAGE 5s sic wre tic erate a pines sl cture Sites wieke —200 max —200 maz volts 
POG SP UATE OC RBEIGNT ooo. c00 esos ak eee ae wicle la siege kee 125 max 125 max ma 
DC. GRID-NEDCORRENT 82 occis co cemwewiee sale ects 4 max 4 max ma 
UPR GPU sr eeta << ie ate wm nisin > dis aio atataceles eisteeeee ala Siaiors 45 max 55 max watts 
GIRO EINE Be oe ete eee ware eee eee 2 max 2 max watts 
PEATE DIISSUPATION. 2. p05 5.2. de fos Capo ois & Oe ee Ree 13.5 max 16.7 maz watts 
PEAK HEATER-CATHODE VOLTAGE: ; 
Heater negative with respect to cathode............ 135 max 135 maz volts 
Heater positive with respect to cathode............ 135 max 135 max volts 
Maximum Circuit Values (CCS or ICAS conditions): 
Grd-Nod-Ciremt Resistance a... oto oe ee kee pee ee ae eee 30000 max ohms 
PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR— Class C Telegraphy 
and 
PUSH-PULL RF POWER AMPLIFIER— Class C FM Telephony 
Values are on a per-tube basis 
Maximum Ratings: CCS ICAS 
DCsPUR TEV OU TAG Be red a oie ae oe Se Se Bo. Sec 500 max 600 max volts 
DC GREENGS VOLTAGE 2 F2hs... Soe ca Ree aa oes 300 maz 300 max volts 
DC. GRID-N 0.2) SUPPLY. VOLTAGE. o22),. do area Skitockass 400 maz 400 max volts 
DG AGHID= NO: EV ODT NGBia re on ees ee 2 oo nln aw ke Beoranela —200 maz —200 max volts 
DC UP RATE OC URRENE = oats en. cater es here ae ae ren ion 150 max 150 max ma 
DC GRIDENO CURRENT 23. wate inte le x oe ore oe eos 4 max 4 max ma 
PLATH INPUR SS 2 Sob SOO ok Sle ad Se ee Lea 70 max 85 max watts 
GRID=-N O23 INPUT 2 as ale eee 6 Sees tee oes 3 max 3 max watts 
PEATE PUSHIPATION Sens ores bias sigs sk Salers Gio 20 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............ 135 max 135 maz volts 
Heater positive with respect to cathode............ 135 max 135 max volts 
Maximum Circuit Values: (CCS or ICAS conditions): 
Grid-No:1-Cireuibt, Resistance sthme Mine eek. aoe Oe eee 30000 maz ohms 
FIXED-TUNED OSCILLATOR TRIODE 


UHF pencil-type tubes 
having integral resona- 
tors; used in radiosonde 
service at a frequency of 
1680 Mc. May be used at 
ambient temperatures 
ranging from -55°C to 
+75°C. Fixed-Tuned Os- 
cillator maximum plate 
dissipation, 3.6 watts. The 


6562 
6562/ 


5794A 
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INTEGRAL a 
COUPLING RESONATORS 


Technical Data 


6562 is a DISCONTINUED type listed for reference only. As a replacement, the 
—6562/5797A is directly interchangeable. 


PHA TERE VOLTAGE AECANGH (AC/DC) oo oo cule se itis siete a Bate yeigiene cave pe ee 6 5.2 to 6.6 volts 


eR ee LIN TCA TOFU VOLES) <o, stetc iors ere te ose lb evercre ata cce woe. oe Wise oan at 0.160 ampere 
eR IRE Re aN (CA TS OVONG yeas cictetc. cc iots stots peas orcere se Ste CR a eiescle Mkt oie wlelereretee 1680 Me 
PE MOUMNGY-ADIUSTMENT: RANGE. 8 oa es ee Oe errce wlslue wire wits o +=:12 Me 


° This range of heater voltage is for radiosonde applications in which the heater is supplied from bat- 
teries and in which the equipment design requirements of minimum size, light weight, and high efficiency 
are the primary considerations even though the average life expectancy of the 6562/5794A in such sery- 
ice is only a few hours. 


"As supplied, tubes are adjusted to 1680+ 4 megacycles. 


FIXED-TUNED OSCILLATOR 
Maximum Ratings: 


TERESA USM IODETIEN TORTS pos tia We Sheu, Oda iala Behe ork to ware arieve renee! dw kisiete are 120 max volts 
aN ReA UT Bite UUEUED ESNIPS Coa ct ciicigleic ls cue) to wie se elleuere 6 Siew ale. ee one shen ole amsTacelearine. e 32 max ma 
PRPC RG TANECS VEINT Te Mey ein sek esac ora igucwe ieiebe ds ne sia CanwueGleyaey aun bias 8 max ma 
Raa R OE Rani Y 1k ae SI eo os ca co haveue uciei enc venoiis ciuenebeus susie & Sisal ‘epaieyeua ieepe eee 4 max watts 
RPT MUNSON ALT ODNOMEN GIy Siete Soc ic), & oi aca ieis ta wince mictonclicrevaa a are aii ce eevmeae 3.6 max watts 
MARA HA THR-CATHODE -V OUTAGE Uialiiicce ss asec hs 0G slp A akalonertl ie lp laine 0 max volts 
MENT TMP Hee PURE) LUANGE! ssc aide cas -eleabeaqsinlassteaissiea ea aele ¢ —55 to +75 sk @ 


Operating Frequency Drift: 
Maximum Frequency Drift: 
‘For heater-voltage range of 5.2 tu 6.6 volts, plate-voltage range of 95 
to 117 volts, and ambient-temperature range of +22° to —40°C..... +4 to —1 Me 


OPERATING CONSIDERATIONS 


Type 6562/5794A may be operated in any position, OUTLINE 74, Outlines 
Section. 

The flexible heater leads of the 6562 /5794A are usually soldered to the circuit 
elements. Soldering of these connections should not be made closer than ?4’’ from 
the end of the tube (excluding cathode tab). If this precaution is not ellon ed the 
heat of the soldering operation may crack the glass seals of the leads and damage 
the tube. Under no circumstances should any of the electrodes be soldered to the cir- 
cuit elements. Connections to the electrodes should be made by spring contact only. 

The 6562/5794A should be supported by a suitable clamp around the metal 
shell either above or below the frequency-adjustment screw. It is essential, however, 
that the pressure exerted on the shell by the clamp be held to a minimum because 
excessive pressure can distort the resonators and result in a change of frequency. 

The plate connection should have a flexible lead which will accommodate var- 
iations in the relative position of the plate terminal in individual tubes. 

The 6562 /5794A may be mechanically tuned by adjustment of the frequency- 
adjustment screw located on the metal shell of the tube. A clockwise rotation of the 
frequency-adjustment screw will decrease the frequency, while a counterclockwise 
rotation will increase the frequency. The range of adjustment provided by the 
screw is + 12 megacycles. 


BEAM POWER TUBE 


Small, sturdy, uhf, forced-air- 
cooled, heater-cathode, cermolox type; 6 8] 6 
used as af power amplifier and modu- 

lator, and as rf power amplifier and 

oscillator in compact mobile and fixed 

equipment. Useful at frequencies up to 2000 Mc and beyond. Class C Telegraphy 
maximum plate dissipation, CCS 115 watts. 


volts 
amperes 


EEC ARINC DMO) ova enna: [Oe oh ePata ase satetl. sete wis ere hbe foR eee oe es 
SUPERS TADS TEESO NE TOR Me one et a eae ee es a Rs RE eat, eh 


nn 
mm OD 


—— RCA Transmitting Tubes 


MANDATE HATING "TIME oo Fats Ss ee eer bPtceminat dS eons 60 seconds 

Mu-FacTor, Grid No.2 to Grid No.ly ..........00 eke ba (ath. to kel apse Lononeenwiete 18 

DrREcT INTERELECTRODE CAPACITANCES:° 
Grid Nodstosplate 22 ser Pe Sey . Mata te. Coat ots Wa, oa SI 0.065 maz pul 
Grid: Nock te.ceathode and: heater>.c6. £a75c siete os Se eee eee 14 put 
Plate te‘eatnode. and Naver <5. 2..)- ore <kas- eles ecient eee ee 6 saue 0.015 max put 
Crt DUOSE, CONSTI GMOS Sane See snes siesta cae alse eo AIE STE Sia See a aN . a7, ppt 
MEE ENGINO 2) LO TLE 275 GAS oe ce ices che ee ais aS Se ara Fone 6 She alias SPORES: Ate a 4.4 pf 
Grd Ne: to cathode and heaters)... osc diss . Gece nee eee 0.4 max ppt 

TERMINAL TEMPERATURE (Plate, Grid No.2, Grid No.1, Cathode, and Heater) 250 max eC 


t Because the cathode is subjected to considerable back bombardment as the frequency is increased 
with resultant increase in temperature, the heater voltage should be reduced depending on operating 
conditions and frequency to prevent overheating the cathode and resultant short life. 

* For plate and grid-No.2 volts, 250; plate ma., 100. 

° Measured with special adapter. 


AF POWER AMPLIFIER AND MODULATOR—Class ABy 
Maximum CCS Ratings: 


DC PEATE VOLTAGE SA 6 olen cs bia thn Se ee ee ot OR ee 1000 max volts 
DC GRID=-NO32)VGETAGH. oe - ble FS Se a lakes be ae Cee Re eee 300 max volts 
MAXIMUM-SIGNAG DC: PLATE CURRENT”. 2.21. Je eee oe Caer <i 180 max ma 
MARIMUM-SIGNAL. PEATE ENPUT) . . o.c sd sa aa eco eie San Se Oe 180 max watts 
RAXIMUM-SIGNAL GRID-NO:2 INPUT". 2). coos. wieiicicaib aioe ae eee eee 4.5 max watts 
PRIA TES EF ESSTE Fe PIO oe ra. Sie 4s 6)2 om 2Jo-k ha ala k- Saeco ate ae oie aa ete ees Ole ee 115 max watts 
Typical CCS Operation: Values are for 2 tubes 

POOP rie Wares ono tt ct a cosh ent he aashe oa eee EE Lr 650 850 volts 
DC Merida Oo MOLACET™ ose 5 ate re he ee ore ae TSR a aie 300 300 volts 
DC Grid-No.1 Voltage, From fixed-bias source.............. ~—15 -15 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage™®................. 30 30 volts 
Zero-signal Po Plate Currentiif4 25. 2 Bee a. Sees 80 80 ma 
Maximum-—sivng, OC Plate Current. oe cs k Sethe os Sersien 200 200 ma 
Zero-Signal DWC Grid-No.2 Current oo4 2. S26. st a. 0 0 ma 
Maximum-Signal DC Grid-No.2 Current. ..............-.0. 20 20 ma 
Effective Load Resistance (Plate to plate).................. 4330 7000 ohms 
Maximum-Signal Driving Power (Approx.)................. 0 0 watts 
Maximum-Signal Power Output (Approx.)................. 50 80 watts 


Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under Any Condition:®® p = 
WAL TIGL EAS eee on eon eter aan Oe ee a he ee 30000 max ohms 
Withteathdde pias > oi. GeAIE 22 cme se Sd Rye OR ee ee Not recommended 

°° The driver stage should be capable of supplying the No.1 grids of the Class AB: stage with the speci- 

fied driving voltage at low distortion. 

ee The resistance introduced into the grid-No.1 circuit by the input coupling should be held to a low 

value. In no case should it exceed the specified maximum value. Transformer- or impedance-coupling 

devices are recommended. 


AF POWER AMPLIFIER AND MODULATOR—Class AB2 
Maximum CCS Ratings: 


DIG BEATE VORP A GIS re icp ee cock le oly aces es cabo te aera e lecaliotaraps tree Te 1000 max volts 
DC GRIO-NG 2 VORTAGH Ee. Poa ere ASe co ee ee ee ae eee 300 max volts 
Ma SIMUaESIGNAL DCHPEATE: CORRENT" Foo oes, Cees. ce ke eee 180 max ma 
MAxIMUM-SIGNAL J3C:GRID-NO:2 CURRENTS... < 0% 6 soa Sentewainen iste cc 30 maz ma 
MEAXIMUM-SIGNAULE LATHE ANP UT es O64 nos shee s See calc pies Sh cin aiw Sone Cee 180 max watts 
MASIMUM-SICNALUGRID-NO.2 ANPU TR «oie civtess stale cletorete! s sles cig Helston eee 4.5 max watts 
PLATE JOIGSIPATIONS A), Soi ou. cess co ake eat Se So ariokoge nue <i ieee eee 115 max watts 
Typical CCS Operation: Values are for 2 tubes 

PIC Ate: VEO rire es Sects ond area agave ee Sere ek means 650 850 volts 
DCiGrid-We 2a oltaget Fe el ee aes Sa ne eat 300 300 volts 
DC Grid-No.1 Voltage, From fixed-bias source.............. —-15 —15 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage. ................. 46 46 volts 
7ere-signal DO. Plate Current. SOR meu es cian J aha eter 80 80 ma 
Maximium-sivnale Plate Currentws-. oc 7-0 ic. Sere etek a ote 355 355 ma 
7ero-Signal DC Grid-No.2' Current). 252. 9k. SNS 0 0 ma 
Maximum-Signal DC Grid-No.2 Current. ..............2005 25 25 ma 
Maximum-Signal DC Grid-No.1 Current..................2% 15 15 ma 
Effective Load Resistance (Plate to plate).................. 2450 3960 ohms 
Maximum-Signal Driving Power (Approx.)® ............... 0.3 0.3 watt 
Maximum-Signal Power Output (Approx.).............220- 85 140 watts 
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Technical Data 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 


EO EE AAV RID ETA CT 10 cece, Ted. cake sok tusghambue eticairph twa ssitefasrunes wpa mctecNeeclgnisss ie roma ena herdong 800 inax volts 
ODAC AL LIDEIN Cbs em VG OL TACT 5 Sow cian Sito fale Gok c at enc Meaty alta culls Pca Were cara’ <dsre PING Ss Slotae: g 300 max volts 
DORR TM O OV QU PACH ee, Sek alas sfc wialeitts. ccield adie « decelatde taraaele Mudeare —100 max volts 
OLAS BEATA TRG EUES SE LUNI ccasrraw crediesservaree Soe asrc <aveelotattan-c dataguaus soe tee os les Heh ates orvowortetbere 150 max ma 
PORE CrNOTER- IN OM CUUTERIREINNT fait cosa Cates ed onal Me ore Thee Race eS ica ace 30 max ma 
Bran heen ON eee en eae Bais cars seg 6, Male A wicks bein Moh Me wee ee 120 max watts 
RES E0) 2 red ee a Roe ae CER ROCIO RrES pene 3 max watts 
EAD PPE ESSEDAST ONG Shire fig oe ake: Gales fine. sidan ataticisiias aaltongiede aie itectraccaveug + 0) tha aPeralis 75 max watts 
Typical CCS Operation: At 400 Mc 

ee ne ONCE ols roan + hia ee cae ceidh esse 8 400 700 volts 
PICS TIC N Ose MV OLGA LO irom looked wis sie haiaiore'do a ylare os Sunew aes 200 250 volts 
Oar aN OCLRUOLGAL Ge fies chccs Tis a oleracea cba ce aaa ca ats areleas —20 -50 volts 
PE late CUPENG notaici< o55 on OTe ee eT eee 100 130 ma 
By GG rid INO saute ULM Gotetece a aa),c civnemebe elGhs 4 wilowtasehe os busta eas ihe 5 10 ma 
PC GTidsIN Os MOULTONE.. oi) bc. 6 5 a DEPOT eee lester eto 5 10 ma 
Minivereke ewer WUulpus CA PROX.) ©. cc clds.c< edhe’ s gs a Saeco he 2 3 watts 
Risetuleb ower GuipuieCADOX.), sh 5 010.0 c0)'s) ones) oid «chs ecenenes 16 45 watts 
Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under any condition. .........ccs0ccc8e eee: 300004max ohms 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 


RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


PTA BIGOT PACE) Sot career Le EN Po aielct ace «Sorbo bodes mcerhe wis bie Diane ehaiehens 1000 max volts 
BONER EUETD = ea VO ELEN GPL Cees fo eek Rises ¢ <nd)iske wisi siiotdys ws onayanens @laiewie ss aweew ee ws 300 max volts 
SREP ACIDS CPR CREST ACE orc) Sri cious oS Orercre less o6 lb @ STR ie Pc rere o. Cie mele an ~100 max volts 
BaP ST 7A Stee CHEEIE EOIN ster 8 ere cake ws es Bye sitet creado wiglaiarellsi Guta sive Gtetwrart' © cabana a alate 180 maz ma 
EO A AUREL CURING cs elite wie cB so sles eh acre wcgie Bd 6 ofeleWietend eats te 6 tied 30 max ma 
RIA ENCE CG et ite ae cee in ye rg caae ein ialte tM ale ore eeats Whotalts Ghee, Gv areie econ, o.4.6 180 max watts 
PTT ee ECCLD ae IVRS Gs Gsiatt ce a & cov © re sic. ethe~trg 4 vileloue wie waa 'd A Son ee a ge 3 4.5 max watts 
FEA EE ESS EEMACT PON ioe terete Rte See esis, weie oe SAIS 8.0, 0 core. 0 ne aeoperivlewend wisieneneienehens, «6 115 max watts 
Typical CCS Operation: At 400 Me At 1200 Mc 

PPUSee AUCH OLGAZE s Bat tale . < cics:6,¢ spss fe s @) ssetews ac ahe ee ue 400 900 900 volts 
PG aTIG= Niece ViOMAPCO a. oh ik deo 8 se comm es cubes 200 300 300 volts 
Cee eit Tcl MO EASON LEA. psoas coe wqeteee « israk head's Sie Seely) § —35 —30 —22 volts 
TRG ZEENC AE Rg ge We, 2 9 ee ae ees 8 oe ere 150 170 170 ma 
BOO TIeINMam MONTETGN GL odes. ee a eS elated eee ce ete 5 1 1 ma 
PPG FIG = IN CLR TIT ROTI SNe ters oss sal oo. se, sha lw ab ldde Krew ale e/a) bile 3 10 4 ma 
Driver Power Output (Approx.)*......3...... cece 3 3 5 watts 
Wseful Power Output (Approx:) 655.0. Seas cece 23 80 40 watts 
Maximum Circuit Values: 

Grid-No.1-Cireuit Resistance under any condition. ............00 eee eeeee 30000#max ohms 


™ Averaged over any audio-frequency cycle of sine-wave form. 

® Driver stage should be capable of supplying the specified driving power at low distortion to the No.1 
grids of the AB2 stage. To minimize distortion, the effective resistance per grid-No.1 circuit of the AB2 
stage should be held at a low value. For this purpose, the use of transformer coupling is recommended. 
5 Obtained preferably from a separate source modulated along with the plate supply. 


4“ Obtained from grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed supply or 
cathode resistor. 


* The driver stage is required to supply tube losses and rf-circuit losses. It should be designed to provide 
an excess of power above the indicated values to take care of variations in line voltage, in components, 
in initial tube characteristics, and in tube characteristics during life. 


# If this value is insufficient to provide adequate bias, the additional required bias must be supplied by 
a cathode resistor or fixed supply. 

** Preferably obtained from a fixed supply. 

® Obtained preferably from a fixed supply, or from the plate-supply voltage with a voltage divider. 

{+ Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


OPERATING CONSIDERATIONS 

Type 6816 may be operated in any position. OUTLINE 78, Outlines Section. 
Adequate forced-air cooling must be provided to limit the terminal temperatures to 
their specified value. Typical cooling requirements are shown in the accompanying 
graph; reduced air flow requirements may be achieved by placing a suitable cowling 
around the radiator to direct the air flow through radiator. Air flow should be estab- 
lished before and during the application of plate, grid-No.2, and grid-No.1 voltages. 
Plate power, grid-No.2 power, and air flow may be removed simultaneously. Cool- 
ing air is not normally required when only heater voltage is applied to the tube. 
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RCA Transmitting Tubes 


TYPICAL PLATE CHARACTERISTICS 


TYPE 7842 
E4*6.3 VOLTS 
GRID-No.2 VOLTS » 300 


g 


PLATE MILLIAMPE 


oO 
PLATE VOLTS $2CM~9222T) 


TYPICAL COOLING 
REQUIREMENTS 


E— 6816 
AIR FLOW DIRECTED THROUG 

ADIATOR FROM Px 1'/2" ORIFICE 
LOCATED Ive" FROM RADIATOR. 


TYPICAL CHARACTERISTICS RISE WITH INCOMING AIR TEMP: 
ERATY URE OF 25°C 


E,*6.3 VOLTS 
GRID-No.2 VOLTS =300 


\\\ ae 

5) AY ee ES ee 
ACCC 
WEEE 
_ SS = 300 = 


PLATE VOLTS 
92CS - 9225TI 


GRID-No.1(Ic)) OR GRID-No.2 (IC2) 
MILLIAMPERES 
PLATE - TERMINAL TEMPERATURE RISE 
ABOVE INCOMING ~- AIR TEMPERATURE —*C 


0 20 40 60 80 100 120 140 


PLATE DISSIPATION- WATTS 
92CM~-9220T 


TWIN BEAM POWER TUBE 


Small, sturdy, heater-cathode 

& 8 50° type used as af power amplifier and 

modulator, as push-pull rf power am- 

plifier and oscillator, and as frequency 

tripler. May be used with full input up 

to 100 Me and with reduced input up to 470 Me. Class C Telegraphy maximum 

plate dissipation (per tube), CCS 20 watts, ICAS 25 watts. Requires Septar seven- 

eontact socket and may be operated in any position. OUTLINE 14, Outlines Section. 

Heater volts (ac/dc), 12.6; amperes, 0.625. Except for heater rating, the 6850 is 
identical with type 6524. 
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ae Technical Data 


~ BEAM POWER TUBE 


Small,sturdy, heater-cathode type 

used as af power amplifier and modu- 
‘lator and as rf power amplifier and 68 & 3 

oscillator. May be used with full input 


up to 175 Me. Class C Telegraphy maximum plate Aiasipation, CCS 20 watts, ICAS 
25 watts. Requires Octal socket and may be operated in any position. OUTLINE 18, 
Outlines Section. Heater volts (ac/dc), 12.6; amperes, 0.625. pee for heater 
rating and base, the 6883 is identical with ae 6146. 


BEAM POWER TUBE 


Small, sturdy, uhf, forced-air 
cooled, heater-cathode, cermolox type 68 84 
used as af power amplifier and modu- 
lator, and rf power amplifier and oscil- 
lator in compact and mobile and fixed 
equipment. Useful at frequencies up to 2000 Me and beyond. Class C Telegraphy 
maximum plate dissipation, CCS 115 watts. May be operated in any position. OUT- 
LINE 78, Outlines Section. Heater volts (ac/dc), 26.5; amperes, 0.52. Except for 
heater rating, the 6884 is identical with type 6816. 


BEAM POWER TUBE 


Small, sturdy, heater-cathode 
type used as rf power amplifier and 6893 
modulator and as rf power amplifier 
and oscillator. May be used with full 
input up to 125 Mc and with reduced 
pit up to 175 Me. Class C Telegraphy maximum plate dissipation, CCS 10 watts, 
ICAS 13.5 watts. Requires Octal socket and may be operated in any position. OUT- 
LINE 15, Outlines Section. Heater volts (ac/dc), 12.6; amperes, 0.4. Except for 
heater rating, the 6893 is identical to the 2E26. 


UHF POWER TRIODE 


Forced-air-cooled type used as rf 
power amplifier and oscillator. May be 6897 


used at full input up to 2500 Mc in 

cathode-drive circuits of the coaxial- 

cylinder type. Class C Telegraphy max- 

imum CCS plate dissipation, 100 watts. May be operated in any position. Out- 
LINE 86, Outlines Section. Adequate air must be provided to prevent the tempera- 
ture of the seals and the radiator from exceeding 250°C. 


PIMA TERAVOHTAGIOTAGC/ DGC)” x. sara oo eielv he bs sabes oes a eee 6.3 volts 
UUTSVOG STIS. (G08 8 DIC es 3,8 eA ain ae eee Pe Ee et iar 1.05 amperes 
BP SEACONDE GT AUCH, eiperh hi oo se bisc auc ba ance eeaanaceea 24800 pumhos 
SENECA PAGINA ACTOR tee te cates bok males ine Ve a aaee Fa ew nee 95 
DrrEcT INTERELECTRODE CAPACITANCES: 
ReerALME TY PEACE cers cca orice rcolales waitin othe UAb tk gud were maicene 2.0 pel 
Rare COL CALNONG:>, 6 ciania cit et OU Oe Tee OU e eke taigae 6.5 pp 
Ne aati ra taeRS INR ha Te a a a cw Gli: pr auhuane 0.024 ppl 


° Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating of the cathode and resultant short life. 

* Plate volts, 600; plate milliamperes, 75. 
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RCA Transmitting Tubes 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 


HC PLATS VOLTAGE.” oo. eas eee seas sane 'eibis crane ote é 600* max volts 
GRID VOLTAGE: 

WIGS SPO. oe ew hs Le Pe es ee eros Bee ons —150 max volts 

Peak Negative Kil 2 co... .vte cits sis afer stk wipis ie os ene et : 400 max volts 

Peak Positive RE = .5. 2 See coe ora one eine oe en ae aes 30 max volts 
DG‘ GRID CURRENT: ¢ . oc 3c ots « cpt cee oe ee oe ee etic é : 50 max ma 
IC - CATHODE CORRENT... 5. cicis crete SPs oleae nie eee tee ia aii 100 max ma 
GRID-AINPUT? © ESS SR ee ee ee eee eee ce ee oe oars 2 max watts 
PLATE? DISSIPATION. 2 Soe SERN SE i oe le ee ee tae eee 70 max watts 


® For a modulation factor less than 1.0, it is permissible to use a higher de plate voltage provided thesum 
of the peak positive modulation voltage and the de plate voltage does not exceed 1200 volts. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
Maximum CCS Ratings: 


DE PLATE: V OUTAGE oor ie pics. oom. ope eere Rib ae ee we cide he eles oie 1000 imax volts 
GRID VOLTAGE: 

By re ee eat IR Ee she wlan Otto alae Glew eevyecits eiotntess -150 max volts 

Peslo Nerati ve BP. o S22 UL ee eee 400 max volts 

Peak PGgitiye i boo ee eta as Fe Oe PCE te 30 max volts 
DC GRip GRR BNE oe eee oe ee wire se eh cicae eee 50 max ma 
DC CATHODE CURRENT. =e eee oid. Sor ee eae eae 125 max ma 
GRID TRPUT ss oan 2 cise oe spelt oe ace ce ite caus is vac eae 2 max watts 
PLATE DINGERTION Oo. Soe oie vis sa ais so 4a cae a Se eet ere are 100 max watts 


TWIN POWER PENTODE 


Miniature, heater-cathode type 

6939 used as push-pull, rf-power-amplifier 

and oscillator; as plate-modulated, 

push-pull rf amplifier; and as fre- 

; quency-multiplier in communications 

equipment operating at frequencies up to 500 Me. Tube is internally neutralized 

for push-pull amplifier service. At 500 Mc, tube delivers useful power output of 5 
watts in CCS or 6 watts in ICAS. 


HEATER ARRANGEMENT: Series _ Parallel 
HATER VOLTAGH TAC / DUN era. c enc as Sie oe 5 Wis aise win pes ae Sieia 120 6.3 volts 
WETAP ER GURRENT | oo hee os ewe eral ohne om a aneldpele tage 0.3 0.6 ampere 
LERANSCONDBCLANGE: (iGa Clr tit) e220.) Gcge 5 sie ols aid 1 Ri ike ee ree 10500 umhos 
MUP Actor; Grd No? to Grid Nest (Nach unit)’; .. + soe. ones bee 31 
DiIREcT INTERELECTRODE CAPACITANCES (Approx., Each unit):" 
Grid Nozl to plates. ease hes US a Rhee Dae sce oo oe Seen aioe nals! Oe eI 0.15 wpe 
Grid No.1 to cathode, heater, grid No.3, and grid No.2...........0.-. 6.4 ppt 
Plate to cathode, heater, grid No.3, and. CMM INea ee. ankle eet se Sees 1.6 ppl 


° Plate and grid-No.2 volts, 150; plate ma., 25. 
® Without external shield. 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony 
Values are on a per-tube basis unless specified otherwise 
For operation at frequencies up to 500 Mc 


Maximum Ratings: CES ICAS 
TDC SEAGATIS ViOLTAGH gore oes ns cS LI re is Cow dees ewe 250 max 250 max volts 
DE XSRID- NO: WOLTAGE . oo coc oF Se eee cece * 200 max 200 max volts 
DC GRip-NOD VOLTAGES). (2 coos tee ce ee ee eee —-100 max -100 max volts 
DG PEATE: CURRENT: «2 o) ss csb see ee oe eee eee 90 max 100 max ma 
PC GRID-N Oe TIRRENT.. occ Gee ic eck os eae eo ee 6 max 8 max ma 
DC CATHODE CURRENT. .:5 csic so dn eirerslele ss totte etal oletalolaloltenatane 100 max 120 max ma 
AEB UNE USD os Sey tek rake he a) ata see EA ct ran nds CUR Gotta 12 maz 14 max watts 
RIDIN: 2 NE dea bn cc Parsislace a oct & ie lacuna Ce cae ee 3 max 3.5 max watts 
GERIDIN GALEN E IIa ee c=. ce a teal cae cickee, micusine Re cone te aioe 0.2 max 0.24 max watt 
BEATE DISSIPATION: 6 oer cates A iors lst ate ihe Re ote ete tie ae 6 max 7.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............006- 100 max 100 max volts 

Heater positive with respect to cathode... ...e.. ec cee ee 100 max 100 max -volts 
BULB TEMPERATURE (At hottest point).............-..000- 225 max 225 max °C 
Typical Operation at 500 Mc: CCS ICAS 
DC Pilate Voltage... oe see. o éiete (eo wakinle Soe ielc emis inact a aie sieuxa 180 200 volts 
DC Grid=WoWeyVioltaces® .6.cc- sie 5 oo 6 Se ae eitinc inl kee 180 200 volts 


Technical Data 


MEG TRIN OR MY OLUE Osis bois cris alicneite SSS Bateeuteoe! Se uonieue: fear —20 —20 volts 

Erom grid resistor for‘each grid of....2..0...00. 20.0008 7000 27000 ohms 
Peak-to-Peak RF Grid-No.1 Voltage.................00 000 50 50 volts: 
COE TS RUPE (GEN ETT i kl ie ae lh SAR li 55 60 ma 
ARS GrIid=Nig-2NCUrrentes.). ga lle lac bee ee ae 1205 14 ma 
PG tad SOS adit Pon Gils can ty by secutive = Sete Sits Rislggls EW wb be 15 1.5 ma 
PILVGTeAO Wer OULDUL CA PDIOX.)\. ss. ka cea © cee kere a cswwhs eee ee watts 
machi Power Ouiput Approx) eo oe SIPURA Ae. 5 6 watts 


PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 


Values are on a per-tube basis 


For operation at frequencies up to 500 Me 


Maximum Ratings: CCS ICAS 
A EAC OT TUACE Ne Be. 8s Ee ia wi eateinydelsboncie: ay 200 max 200 max volts 
PO PCEHEDANO aE VOLTAGES. 5 iu cs ia las nh asic cate cations aban 200 max 200 max volts 
PCG RIINOetMiOLTAGH: 0) MOL Ay RA eer er ee .-100 max -100 max volts 
POD ERT SATU) eI TRIE EINGT cod cn cik ot Sea ino epee hes eles Shes, Ade laos 64 max 80 max ma 
MHL RIDANGMOUREENT: one onc cs ogee © sehleci ca See ules 6 max 8 max ma 
OE RGCA THODEAGURRENT 2 ott. ck De Baked. des erteek 80 max 96 max ma 
PEEL ROM OYE BSg ek GG! 5 2) VLR a SR a LR, Oe eRe tA OIRS 8 max 10 max watts 
(Cy Pue Copa TSN BEI, «Cy eae mane ite ence ee, Seaman adi cle ~ Menlaltieaih. oak eds sal 2 max 2.3 max watts 
Brite NaN PITT en tte Pes. Lae ie ke chlo Mire Fantemale Uelgee Mae 0.2 max 0.24 max watt 
ea FOREN IOSS TES ATOM tare nk Sie gece Ma UN uch ccis loys sweetie tcp G ak Wie whe A max 5 max watts 
PEAK HBATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.................- 100 max 100 max volts 

Heater positive with respect to cathode................. 100 max 100 max volts 
BULB LEMPERATURE CAT hottest point)... 5.2002... ees oe 225 max 225 max nd @ 
Typical Operation at 500 Mc: CCS ICAS 
POPE LALA VOLLAD Gere eit Loc. < os Sioa amine e eieie ee ees Sane oe 180 180 volts 
PGMS TIAN eeVOILA LO. © oo piensa nase. 2 bucie ewe Pelee Ree a mee 180 180 volts 
SPF RURTET IC IN OMIMN OLEAE Obes cs cre bys Ot s aio ure ane Sloe wel cles w.chavalb kia ore —20 —20 volts 

Prom grin tesistor fOr CAC PTIG OL, og 6 seb woh auel@ a eisivayere 68000 27000 ohms 
Peak-to-Peak RF Grid-No.1 Voltage .............20c0ce00. 45 50 volts 
RO GrPe Late MOUrreMitesn © chic kiers sce shh lene e tie ale vt tee Ce eae 40 55 ma 
TOG, CEN AS EIS fo CCGA Ting 2a Bn Pee I nS ng Sane te a 9.5 12.5 ma 
PERIL CLEI ON CR LEAE UIE TEL Got e avnicirsiie der dire-aine Ua! ar¥- ohrarlane tine = ecene aisolwrsheranene 0.6 5 ma 
Lori verse OWED WULDUG CA PDrOx.) jc 5 t- sieva eis secdcnoel ee oe aula ale 1 bie watts 
MORSE Owe OULDILE CA PDIOX,) @ ajar flee a.cteuis seve telson dqedesenee 3.5 5 watts 

FREQUENCY TRIPLER—Ciass C 
Values are on a per-tube basis 
For operation at frequencies up to 500 Mc 

Maximum Ratings: CCS ICAS 
PDE LA PORTAGE so ccs Sate legis othe SERS oe Oo oe es 250 max 250 max volts 
PIGCHG RIN Oro ROL TAGE oo ie in wien sobs baa edi eee eb 200 max 200 max volts 
MGI NIB VOLTAGES, «oc Su cod -sic.g are o Pe ee Waianae» -100 max -100 max volts 
PORE AAMOATRIREIN Tanta aire eich ee cine eee eo ela ens eben 60 max 80. max ma 
ROW eID NOt tGCURREN Pence ce ele oe ooo enna wees 6 max 8 max ma 
UNO Ce ATE ODEO UEC ON Do acing ds suds os ind ns Riv ims Somes ons aaa ih ae oe 70 max 80 max ma 
PAIPACP TL AWPU Rete emia: he Mette See eee retirees ecses cee 8 max 10 max watts 
PTE SRC AEST a 8 8 TS SEE Se SES mm NR pees ee ere rte 3 max 3.5 max watts 
Pare RESIN CREEL TEU Beate Meet ot eit sib as. hee ye ss) ane.8 1S he im ce GR ek ee os 0.2 max 0.24 max watt 
PTE Tiss RARE ACENOOING hg) cedsiins: oteewie eu Shia var bv e\aseye Gone ee © Cagle so eealaw 0 6 max 7.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................. 100 max 100 max volts 

Heater positive with respect to cathode. .............-..- 100 max 100 max volts 
BULB TEMPERATURE (At hottest point)... 2.0... ¢20cc200e- 225 max 225 max AG 
Typical Operation to 500 Mc: CCS ICAS 
Ma RES ce COMUNE SS Oe tao ete e ost ltl he ley sans oI eh 99 Goneib ee le aw, Bie 180 200 volts 
HONG Till =0L 0.2) VOlLAgZE CA POTORS)). ere ain: ale < Biles 19s Fig eau 9 vivle's 180 190 volts 

PREM LCE SES BOT Ol sera leis ins2 sien. oh0 siete apole sO. ad bye) ater 0-0 oly 1200 1200 ohms 
aR er aT PUAN DLE S9 Oc ke caatsnsed ans loyeaicatls bs hcnaife bens nies portsumasd vous Sec —T4 —74 volts 

From grid resistor (each grid) of. . 2... 266 ee eevee nce 2000 82000 ohms 
Peale-to-Peak RF Grid-No.2 Voltage... .. 2.2.0. ceveecwvecce 165 165 volts 
SCAT ETEN TAY GUESSES ES a ES eg setae ee eyes a AaRee eee Ree ar ase Cee 40 46 ma 
PMT ASIN Co tCMITPOR. UW. Sia a cbiei ass Obi cia, wince eon Seas saree he * ee 9.7 11 ma 
ReGen Ne Le ITEM besa. bin piss oer clss woke ree Se ee oh é vgiekes alot 1.8 1.8 ma 
Driver Power- Output CADPLOKx,) so 6) vicis os v0 vo trere Veiwverw sete lies vee | deal: watts 
Risers BO WOr WlltTDUtKCADDLOX.) O02 2 ee = pels 6. wie oo op ace owe 3 Dee watts 


* Measured at load of output circuit. 


OPERATING CONSIDERATIONS 


The 6939 requires a Noval nine-contact socket and may be operated in any 
position. OUTLINE 9, Outlines Section. 

In “straight-through” rf amplifier service, shielding may be required for stable 

operation. To minimize external feedback from the plate to grid No.1, a grounded 
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shield, crossing the terminal end of the tube socket through the space between pins 
4 and 5 and the space between pins 1 and 9, is generally adequate. 

The heater may be effectively bypassed by grounding one heater pin at the 
tube socket and bypassing the other heater pin to ground with a low inductance 
capacitor. If further isolation of the ungrounded heater pin is required, a suitable 
ti choke, followed by another low-inductance bypass capacitor, is reeommended. 

To reduce the effect of cathode lead inductance, the cathode of the 6939 should 
be grounded by the shortest possible connection. 

The rf impedance between grid No.2 and the cathode must be kept low, usually 
by a suitable bypass capacitor. In telephony service when grid No.2 is modulated, 
a smaller bypass capacitor may be required than is used for telegraphy service to 
avoid excessive af bypassing. If the capacitance value used is too small, rf feedback 
may occur between the plate and grid No.1, depending on the circuit layout, oper- 
ating frequency, and power gain of the stage. AF bypassing difficulties can usually 
be eliminated if the grid-No.2 bypass capacitor is replaced by a series-resonant 
circuit tuned to resonate at the operating frequency. This circuit will present a high 
impedance to audio frequencies but a very low impedance to its resonant frequency. 

It is recommended that a100-ohm resistor be connected in series with grid No.2, 
as close as possible to the socket, to prevent the generation of parasitic oscillations. 


AVERAGE CHARACTERISTICS 
EACH UNIT 


TYPE 6939 


Ey = 6.3 VOLTS 
PARALLEL HEATER ARRANGEMENT 
GRID-No. 2 VOLTS = 200 


GRID-Na | VOLTS Eci* 5 
one ES SES 


PLATE(1») MILLIAMPERES 


GRID-No.! (Ic)) MILLIAMPERES 


: : “ fe) 
0 20 40 60 80 100 120 140 160 180 200 220 240 260 
PLATE VOLTS 92CM-iOSI3T 


AVERAGE GRID-No.2 CHARACTERISTICS 
EACH UNIT 


TYPE 6939 

Ey*6.3 VOLTS #2 
PARALLEL HEATER ARRANGEMENT. 
GRID-No.2 VOLTS =200 


GRID - No. 2 {Tc,) MILLIAMPERE S 


PLATE VOLTS S2CM-l0606T 
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FULL-WAVE GAS AND 
MERCURY-VAPOR RECTIFIER 7014 
See type 604/7014. _ 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 7018 
See type 615/7018. 


HALF-WAVE GAS AND 


MERCURY-VAPOR RECTIFIER 
See type 635/7019. 701 9 


See type 635L/7020. 7020 


BEAM POWER TUBE 7034/ 


Glass-metal, forced-air-cooled, 4X] SOA 


heater-cathode types having integral 7035 / 


RADIATOR 
P ic 


plate radiators; used as af power am- 

plifiers and modulators and as rf power 

. amplifiers and oscillators. Class C Te- 4X1 5 OD 
legraphy maximum CCS plate dissipation, 250 watts. Full ratings to 150 Me; re- 
duced ratings to 500 Mc. May be operated in any position. OUTLINE 82, Outlines 
Section. Air flow must be adequate to limit the plate and seal temperatures to their 
specified maximum values. A minimum air flow of 5.3 cfm must pass through the 


radiator. Less air flow is required when an air-system socket is used to direct the 
flow of air through the radiator. 


VO84/4X150A %085/4X150D 

HEATER VOLTAGE (AC/DC)}......... READ Dink ic Bercpes FS 6.0 2625 volts 
EP TOAST REE LIOR BINT ox 5: aired af.osiay sucks Bice aseltuoudl siahe Mase, hols acest ewe haan rien 2.6 0.58 amperes 
TETAS ENG LEE By VL PTULTIU TY) ) mds fs Napcctya Seok aus lo Eis Ode ana Made “aus ders dk ox danse oiedeners 30 seconds 
VEU EAGT OR Gillan O1c, COMGTIO IN On) © inc soreus Gia o one feto oueracueseiehe: aanduoifia alae 5 
DIRECT INTERELECTRODE CAPACITANCES:°? 

CET a OL BUILD GC hry Rens Su cttaod Mec oe cuak elves snsy sn ouckousiehszetelansMerenekeeents MIN. Sen oe 0.03 ul 

Gra No-lto cathode, grid No.2, and heater... .cass.au-ste.e cotitovene.e ccs 16 put 

PInLececOrcacnogde.frid oN Oca5 al GuHeALeLrs pene duc sic ahs leew «sivas alee che 4.4 pul 
PLATE TEMPERATURE (Measured on base end of plate surface 

AABN CELONEWICN f1NS).. oh. cpacieuieee tee tis cee ete ws olin ces Sip ce Seer ees 250 max °C 
PDEMEEIOA TOUR ENORAE LATE SHAT... cic. Ors eve oe ote BSR ORR Ae, Oc. cuohana anes cues ees 200 max Xo: 
TEMPERATURE OF BASE SEALS AND GRID-NO.2 SEAL ......c0ecccccvccers 175 max °C 
* Grid-No.2 volts, 300; grid-No.2 milliamperes, 50. 

AF POWER AMPLIFIER AND MODULATOR—Class AB] 

Maximum CCS Ratings: 
1S) TOA PERV THA (5 Bieter cco is eels Arencasivaona a uP ROIIR Oe eae eee a ereua a its atetomiee > 2000 max volts 
i) CAG RIDsNOcce VOLTAGE « sof aie pla site aretelave were enallel > ounlaiane BEES See che avast s 400 max volts 
MASINUM- SIGNALED GaPLATE CURRENT. a..475)slaondainaie aetaisleniajecea t fain ois. c)s 250 max ma 
BARES ISSIEA TION pete cc hohner cre co ckie. ore sipieke ea fh sien, 68 cacsueiete ee 68.6 k 250 max watts 
GRID-NO:2eDISSIPATION |) ccm eats ees Sena ene elereiave SHOEI CRY SR NCR RE ar 12 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heatermnegative with respecttorcathode,: 2. stile Waeies aye cle aaate se cle ea 150 max volts 

Eteater positive: with respectstoucathode oc. . s0clscice ole es scolcaw.e.c.be liens 150 max volts 


Maximum Circuit Values: 
Tid -Now-Circuits Resistance CPerstube) sx Feces erdccet Metele Ole eters us Sheva ew ake 0.1 max megohm 


AF POWER AMPLIFIER AND MODULATOR—Class AB2 
Maximum CCS Ratings: 
MO OLA ETAT TOMY OLY TAGES ot cl Serer eie in cue otdie cic ewie © atdEaIe edie On Ge (oe. wire cei aa) oeNE ETS ios ete 2000 max volts 
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PC. GRip- NO? VOnPAGE ooh ooo es ele ak a ees en eee ee ie 400 max volts 
MAXIMUM-SIGNAL:-DC PLATE CURRENT rise ie cae oa ele e tdieee ec nantes 250 max ma 
PLATE DISSIRATION" ; ..¢<60.5 5-48 Se ON ee ee re ies es ees 250 max- ~ watts 
GRID-NG.2 TNPUT® 5. ooo sce sien a Oh acest Sicins wiewas Serer ec ee 12 max watts 
GRID-NO:L ENPUT Os fo ax ois a cans a aie Se aes eee wee haa ea 4 eee 2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to eathode............. err CE ee C 150 max volts 

Heater positive with respect to cathode.cc icc cas cos ceme cc as cee sces 150 max volts 

PLATE-MODULATED RF POWER AMPLIFIER— Class C Telephony 

Up to 150 to 
Maximum CCS Ratings: 150 Me 500 Me 
DC UPRAVE VOLTAGE i oa bia eo ae ae a ee 1600 max 1000 max volts 
DCT GRID-N 6:2 ViGETAGE Fn ee ee ee ee ee eee oes 300 max 300 max volts 
DC GRID-NOASVOEraGE Goa ol Po ee ee eee ee eee —250 max 250 max volts 
DC. PLATH CURRENT: 46 2. eee OS Bee RAY BESS 200 max 200 max ma 
PLATE DORA ION ores evan hice aiea ne. 5 ce ee ee Ses 165 maz 165 max watts 
GRID=NG: Zee ce os ak ee oe a Se ee ee eit cee 10 max 10 max watts 
GRID=-NG@ NSE. ees 2 es Or ie | os aes qe ee ae eee 2 max 2max - watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to ecathode................. 150 max 150 max volts 

Heater positive with respect to cathode................. 150 max 150 max volts 


Maximum Circuit Values: 
Grid-No.1-Cireuit Resistance, Under any condition ..................... 25000 max ohms 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Up to 150 to 
Maximum CCS Ratings: 45D Me 500 Me 
DC PLATE -ViOU TAG sin ikke Skis nk cae bios + eis ace aie 2000 max 1250 max volts 
DC: GRID-NO-2NGOTAGCE = 6 ives os OX sins Bae besa sens see e 300 max 300 max volts 
DG GRIDS VSOTAGE es Poko sae aes VEn Cae keeenn ses —250 max —250 max volts 
DC PLATE OUBREMT Sees 5 Siw Cveage sitaie Few aa ooh piatee Siete 250 max 250 max ma 
PEATE DISGIPATIO NG? ono oh ee cen ohio oid ett mw Stace a ble he TAS 250 max 250 max watts 
GRIDS O22 ENP UE ec aus ecscces esa aeaie ele ca iets spomies ieee cAleue -12 max 12 max watts 
GRID-NO-L INPHT ts os ob eee ee ee eo be Na ee aiwterne'e E 2 max 2 max watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition........ pestacs aceite raohataas 25000 max ohms 


t Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating the cathode and resultant short life. 

° With cylindrical shield having inside diameter of 1-13/16 inches completely surrounding radiator, and 
insulated from the top and sides of it by a 1/16-inch thickness of insulating material; and with a eylin- 
drical shield having inside diameter of 1.460 inches and length of 5/16 inch surrounding the grid-No.2 
ring terminal and insulated from it. Both shields are connected to ground. 

" Averaged over any audio-frequency cycle of sine-wave form. 


POWER PENTODE 
See type 8077/7054, 7054 


MEDIUM-MU TRIODE— 
POWER PENTODE 


Miniature heater-cathode type 
7 060 used in mobile communication equip- 


ment operating from 12-volt storage- 

battery systems. Pentode unit is used 

in Class C rf amplifier and frequency- 
multiplier applications at frequencies up to 40 Me; triode unit is used in reactance 
modulator circuits. Requires Miniature nine-contact socket and may be operated 
in any position. OUTLINE 6, Outlines Section. During manufacture, this tube is sub- 
jected to special controls and tests for heater-cycling, heater-cathode leakage, in- 
terelectrode leakage, low-frequency-vibration performance, 500-hour intermittent 
life performance, and intermittent shorts. 
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HBATER VOLTAGE RANGE (AC/DC)... 66022 cc00seeccccesce a at eroded acy wish cise Oe 12 to.15 volts 
HEATER CURRENT (Approx.) at 18.5 volts..........006: Ghekele(etarchifeber che’ cae o16 0.28 ampere 
DIRECT INTERELECTRODE CAPACITANCES:° 

Triode Unit: 


ERIC OME DHCR MEINE cr tich: crap sinty, 2 6s G.si-ale atehs, 600 Soke celeste Weare sete AG 6 : 2.2 put 
GridivOsGacnode and) Heater sci. dc sc. 0.3 oles wleuscsieleneve e¥a Tue Shatatets! otskaih wieneteds 2.4 pul 
Platemoucatnode andereaters aan cece eee eee ae 0.22 put 
Pentode Unit: 
CT TUGMNIO SUL ORE LA LC scale ogous, apt suas nus, 5, 6. «eee ere Ee tae AOR woieiein einen 0.044 ppt 
Grid No.1 to all Other Electrodes except Plate........ RA eae ris Iu CA rN {feds put 
Plate to all Other Electrodes except Grid No.1...........0ccccceceees 2.5 put 
Triode Grid tore entode’ Plate ss crew fees) llores cae be AICP ROC Gee 0.022 max put 
PeNncOGeIGridgN One cork T1Ode Liagte:.d, sete cos cies wi ores eine sence tha Sele ee ARC 0.015 max put 
Rentodere late toc hriode Plates s)ticnaratle Candee re een eI wie, Stare eae 0.16 pul 
° Without external shield. 
AVERAGE CHARACTERISTICS 
TRIODE UNIT 
TryPE 7060 
413.5 VOLTS 
nt] 
5 
Q 
= 
= 
- 
pat 
= 
2 
r= 
it 
© 
x 
o 
2 
us 
= 
J 
a 
PLATE VOLTS 92CM-980?F 
AVERAGE CHARACTERISTICS 
PENTODE UNIT 
40 
TYPE 7060 
“ E,=13.5 VOLTS 
mens GRID -No.2 VOLTS #125 
Z 
350 
oF] 
= 
S25 
Pat a 
a 
5 the 
= IE 
2 
= 10 a 
2 Is 
= Sips 
re} 00 
PLATE VOLTS 92CM-981IT 
AMPLIFIER—Class Aj 
. : Triode Pentode 
Maximum Ratings: Unit Unit 
PLATE VOLTAGE. «...35% ete kacK ate stata oheiaaiat a tha wan alolas ak tea 3800 max 300 maz volts 
GRID-N0.2 SUPPLY VOLTAGE ......... efoto featvtereodesonle Saale - 300 max volts 
Meat EDN Oe eV OUST A GEE ro cistel oi oh a) oh alan ol tl ofa sh shat ol chal er al'el sTenatahe shel ate che See grid-No.2 Input Rating Chart 
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THIS CURVE ALSO APPLIES TO TYPES 
IN WHICH GRIDS N22 -& N24 ARE 


MAXIMUM OPERATING COND, ry 
oe) 


100F 


le 
o 
= : 
7 80F 
ee | 
ee | 
< : 
ne Ff 
7 A e : 
OF 
3° 
vn = 
cay 
as AREA OF 
oe PERMISSIBLE OPERATION 
re 4 
ae] 
Zx 
mee 
N= 
ol é 
<< aor 
Qo 
rr 
) 
20 40 60 80 100 
GRID-N22 VOLTAGE EXPRESSED AS PER CENT OF 
MAX. GRID-N22 SUPPLY VOLTAGE RATING 
92CM-7586TVI 
GRID-N0O.1 VOLTAGE, Positive bias value. .............-.-+- 0 max 0 max volts 
GRID-N 0.2 INPUT: 
For grid-No.2 voltages up to 150 volts..................- - 1 mox watt 
For grid-No.2 voltages between 150 and 300 volts........ See grid-No.2 Input Rating Chart 
PLATE) DISSIPATION. © a:coae niewiu 10.4 Gace Ea ae Bette ete eee 2.5 max 3 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.......... SES 120 max 120 max volts 
Heater positive with respect to cathode.............e0+- 120 max 120 max volts 
Triode Pentode 
Characteristics with 13.5 Volts on Heater: Unit Unit 
Pilate: Supply. Voltage. 205 ee oe ee eee 150 200 volts 
Grid-NoZ Supply Voltage. is:.).b 6b nc. Ree ewe bese - 125 volts 
Cathode tResistor... ais. A.A) aw cfe Se SE ee Eee iis 1590 82 ohms 
Amplification Wactof... -.% «2s chk ose ck os Sor etieowss ee ee 40 - 
Plate: Resistance (Approx) ss) cjeccc cick oh ee ee BE ee ee 8200 150000 ohms 
*-LTansComaaecesnce sce eww ne spi peraciacbesss dases rhe i Nabs chee Pe 4900 7000 pumhos 
Plate Currents... 3. favs ck scien ee ee eee i he 9 15 ma 
Grid-Noi2 Current. & 0. a ee. reece eee - 3.4 ma 
Grid-No.1 Voltage (Approx.) for plate current of 100 wa...... -6.5 -8 : volts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
Hor frxed-ltas operation .: 2.5. ..<6 oss eae te eee ee 0.5 max 0.25 max megohm 
For aaithode~bias operation: «2: Fi Te teen eee ee 1 max 1max megohm 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings, (Pentode Unit): 
DEIP LATE MOUTNGE 5 6o)c 5 Rtas cio em ae @ oe eer eee caer mE rer 300 max volts 
DC GrRiD-No.2 VOLTAGE.......... lai os Slolereareie ee ese Ss catiae «aint eerie ane 150 max volts 
DC GrRID-No.1 VOLTAGE: 
Negative-bias value... ...........08. ae sats, pian Gale wien Seite 50 max © volts 
Posiigwesbias-valiie sie s5./2 saws 3 ts vise e eye Meek AG soni geteah es reyy wigimoniaae terete Omax . volts 


Technical Data 


GPP EATE CURRENT: crteiis ve ses oe stclele stateless tabctetatetetats btelalotstataretetotele sista < 20 max ms 
DC GrRip-No.2 CURRENT....... eMaalendehe Sahel slatafets sphahetal etal sNole’otatatate avahatatate T max ma 
DC GRID-N0O.1 CURRENT.........0..008 a ote retatehohel ote of sty aE M haten et stolaledstet chet otane 3 max ma 
RERTD=N Os SPUN UT tie. ce ocd vr ate o oles aver dive io: dt chatal hates cl al sts a eWaliptet vhateli cl ote’ cl a cfater el ole chetrats 0.8 max watt 
PATO ISI ATION orev crea cierc oe bei eisisue oes) ole avs onele eae a ayihs soles nintarcbele cere e 2.75 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode........ sha te Io tere oho ae ouster ee ahs ae 120 maz volts 

Heater positive with respect to cathode. ..........cccececeees eiaetaceve * 120 max volts 
Typical Operation with 13.5 Volts on Heater: At frequencies up to 40 Mc 
HWDOSPIALCRVOLUAD Cares itiar coc cud tees fectatne atte oe eine bee 200 250 300 volta 
OT G rid =NO2eV OLGB PG so a. cer cis c-e cc sue os.caevews a ie ace 85 105 125 volts 
DCrGrid=NoOrleVOltAes ae occcs sem ow < haw ous oles abe rene terers -7 -9 —11 volts 
PMO BELALCOUITPENG ae «erate c cicnsve 69.6.0 pie cere emer tales 11 15 20 ma 
DCGrGrid=-No.4 Gurrent...w se es aac ec eh reste cons sue 4.5 6 ma 
DG'Grid=No.1 Current (Approx:) .... 5 osc cic 0 ee ace oe 0.9 ee 1.6 ma 
Driving rO Wer CADDIOX.) . ccictercis os oie 16 siceleteleene ASOD 9 15 25 mw 
PO WELOUCDUtewsreeis's sieleiunmarareuoreotse ake eli ahetehoileraee. er ake Biase ec yaa 3.5 watts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance........ sjeketeerevoreierisorcaskrnsrele pretshenstete sleeve etatevare 0.1 max megohm 


BEAM POWER TUBE 


Sturdy heater-cathode type used 
as af power amplifier and modulator, 7h O94 


and as rf power amplifier and oscillator. 
May be used with full input up to 60 
Mc. For operation at 100 Me, plate 
voltage and plate input should be reduced to 80 per cent of maximum ratings; at 
175 Me, to 70 per cent. Class C Telegraphy maximum plate dissipation, CCS 100 
watts, ICAS 125 watts. May be operated in any position. OUTLINE 29, Outlines 
Section. Under operating conditions at maximum ratings, some forced-air cooling 
will be required to limit the maximum bulb temperature to its specified value. 


AHR MOUTAGH ECAC /DG) sce tae ate e cee aioe re he arene E otene sre tee ale 6.3 volts 

HBATERIOURRENT 26.6.3 VOLUS Ss 5 Atacinoerleatytaaranhe che chdteeatermine se sider etaterd c 2.85 amperes 

MU-HACTOR tGRID NO:2. 1 0.GRID NOsLEiH we cso ides tetas is aa e Sal dieroie< q 

Direct INTERELECTRODE CAPACITANCES: 
GTM NOM TCOLDIALO CHRD, storie rivers ote me tees te wilete efacove ches dioassativase ego svare eo cener a ot 0.6 Tits 
Grid No.1! to grid No.2’and ‘internal shield. ..5 sc .scc- cc ccersscveeecs iL ppt 
Grid mNoclcuto cathode and heater... Sarees daotic deusats oh icone cle os 8.5 put 
GrideNo ce andinternal shield totplate: << on shies os cist o hake oe thie s « 9.5 ppe 
Grid No.2 and internal shield to cathode and heater..............225- 2.0 wut 
Platerporcatnoueiand Neater an, .W se alee Sales oti aan w eialta, holeteioietolenele oles 0.2 put 

Bucs LEMPERATURENCAt NOttest POInt)). cic cc.cute css os cyne cs.s tls ¢ cess ewes 250 max °C 


* For plate and grid-No.2 volts, 300; plate ma., 250. 


AF POWER AMPLIFIER AND MODULATOR—Class AB} 


Maximum Ratings: CCS ICAS 
CREA TE VOT TAGES, occ aiteite orotic ie eleiel ou vise wiaieiens. teres) wesiere te. bei ofa eae 1500 max 2000 maa volts 
DD GGRTD=NiOsos VOLTAGE: cies a's. eatehotnotetamtaereiaters alsiotetere otete 400 max 400 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT].......cccccccvvens 350 max 350 max ma 
EAR TNTLIM=STGNA Te GA TERY ENE UT taste ete ce oets eiahelelere «ler atetene arer as 300 max 400 maa watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUT]I........ccecccccvscces 20 max 20 max watts 
ATE MOTSSIPATION LT © a5. ois ssid ente UETS oa) ons viol ne Wee » ¢ aievereie eles 100 max 125 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode...........20000% 135 max 135 max volts 
Heater positive with respect to cathode............0000% ; 135 max 135 max volts 
PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum Ratings: CCS ICAS 
OETA TERY OLADA GEl),o.:.5: otcrcratchs sate ete tetas fetches to ols a batetern s loMs.tost le oe 1000 max 1200 max volts 
Ea RID @ NO rcs VOI DAG Hers cata aleliiel + uate Va ON 0 0.4 eho Wa, 6 € sues ster 400 max 400 max volts 
Peer RID= N Orly OL TAGE iitvercvts oie prs se ee sale Cielo tote elfela ole els -300 max -300 maa volts 
AOE PATE OUR ICEIN Tis cccisintncire nies a love's Gee WW fern lieve RVers a ware 280 max 280 max ma 
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DC Grip-No.1 CURRENT...... Sis otiuats eaaleeatey oie a eine are ee 25 max 30 max ma 
PLATE INDUS Re oo. < SaaS sere muse sae iets eis astute Coane 250 max 335 max watts 
GeID-N OS AGEUIT So os es cain eo SG lap eas cota Bie ston ta tere 13.5 max 13.5 maz watts 
PEATE DISSECATION. .<. oiccc cc ao ca comece sub ls, eeioudteisnans) olavaas xia celeines a 67 max 83 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..............06. 135 max 135 maz volts 
Heater positive with respect to cathode. .............4.- 135 maz 135 max volts 


Maximum Circuit Values: 
Gitd-No.1-Circait: Resistiece =o cl se ce oe eee eee 30000 max 30000 max ohms 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
WC PLATS VOCTAGE cae hd rss ns ae Ae ee ae cheers 1250 max 1500 maz - volts 
WC GRID-NG.2 VOLTAGE >: 2 ies ko 2a saree cine aioe asin tele 400 max 400 max volts 
DG GRID-NO:-P VOLTAGE: Soar rete: pretest ae eens ees —300 max —300 max volts 
DC UPLATE (GUBRRENT sj ovia Berea re ox aca aietatare ge he ehetalapeiace abaes 340 max 340 max ma 
PES hae ET REIN Bs oe ca asses ens eS 25 max 30 max ma 
PATE ENP UT 3 52 cra 5 oie epee ee fe la ca ica i crs amen ecg 375 max 500 maz watts 
GEID-N O22 INPUPES oa wits ee no es are See eee eee 20 max 20 max watts 
PEATE: DISSIPATION. She -ose ms ce ce ee es See 100 max 125 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................. 135 max 135 max volts 

Heater positive with respect to cathode................. 135 max 135 maz volts 


Maximum Circuit Values: 


Grid-No.1-Cireuit. Resistance”. oe sc: adore eet se eee eae se 30000 max 30000 max ohms 
t Averaged over any audio-frequency cycle of sine-wave form. 

° When grid No.1 is driven positive, the total de grid-No.1-circuit resistance should not exceed the speci- 
fied maximum value of 30,000 ohms. If this value is insufficient to provide adequate bias, the additional 
required bias must be supplied by a cathode resistor or fixed supply. 


BEAM POWER TUBE Prctey es 


7203 / Ceramic-metal, forced-air-cooled, 
4CKX250B Se ee 
7204]. ee eee 
ACK 250F Soe a ee 


7203/ 7204/ 
4CX250B 4CX250F 

SIHATER VOLTAGE] (AG/DO). . 25.2528 as sea 09% 4a ee ee eee 6 26.5 volts 
FIGATER CURRHNE. 55.25 oink Se ERR bee eek OEE eee 2.6 0.58 amperes 
MANION TESA TING: PIM Co >. leo ns es oe ee eee - 30 seconds 
Mar-cPaAcror, Grip NOG:2 To Grip NOAA. 22.6 eee sie Bae oe ee eee 5 
DiIrREcT INTERELECTRODE CAPACITANCES:° 

CSTE OSE EO DIQCE Sos eis ele Sew, ie ae ee as ee OPES 0.03 put 

Grid NeA to, cathode, grid No.2, and heater-. .. 22. 25 su. sas estes eee 16 put 

Plate te-cathode, grid No; and heater. .-25 2.0 sk cache see lees cs 4.4 ppt 
PLATE TEMPERATURE (Measured on base end of plate surface at 

jiimetion awath AS) ale chan «oo kn ae oR eR ae eee By tens SS 250 max 2 
TEMPERATURE OF PLATE SEAL, GRID-N0O.2 SEAL, AND BASE SHALS......... 250 max be 


* For grid-No.2 volts, 300; grid-No.2 ma., 50. 


AF POWER AMPLIFIER AND MODULATOR—Class AB} 
Maximum CCS Ratings: ; 
Ds AAV CIE TAGE oe oss tao 6-8 a Wiaew eaten eg pea ee eee 2000 max volts 


DG GRIN OZ WV OGEAGEL. c.ci\5 © & caus <2 spendin as Sean oe A en 400 max volts 
NEA XIMUM-SIGNAE Cee LATE CURRENT 2 5.4 cos ba Coe oe baa eon eee eae 250 max ma 
PEACE SEVISS RCIA ON Oa. caedie wie Fe ocaée ais icew Pala oe ae we Oe a eee 250 max watts 
reais Na ee IGS 50 6 ua Sb wid py lee Sim wea waka ote Se salar as ee as 12 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode...........-e0000- aa ipeat atta iis 150 max volts 
Heater positive with respect to cathode.............. tale irid on state te sits 150 maz volts 


Technical Data 


Typical CCS Operation: Values are for 2 tubes 

DCs Piatesvoltagecsen sco. ccs as Rtclatehe a scctalare erelel etietea DOUG 1500 2000 volts 
POO UGTIG= OE VOILACE, cule sisi clk ttc Se dretovelouare 350 350 350 volts 
PUG PU= NOs EVOLLAP Es ecu crs ce ie esas e eee aie ~—55 —55 —55 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage....... feeds 94 94 94 volts 
mero-signalGrriate Current? vote eee : 166 166 166 ma 
Maximum-Signal DC Plate Current..............-. 500 500 500 ma 
Zero-Signal DC Grid-No.2 Current. ................ 0 0 0 ma 
Maximum-Signal DC Grid-No.2 Current (Approx.)... 10 8 8 ma 
Effective Load Resistance (Plate to plate)........... 3300 6000 8700 ohms 
Maximum-Signal Driving Power (Approx.).......... 0 0 0 watts 
Maximum-Signal Power Output (Approx.)...... aratete-< 220 400 590 watts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance (Per tube).............0000. ser eelerel's Mereeras 0.1 max megohm 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Up to 500 Me 

Pe MESA MLV CHEE Ads Ise tate as Ya octal he oS ssw areca e¥oe- 4.6 wo5 dhe So ee aos Balan eS, Sree ioe 1500 max volts 
GRC HIDE OE ABW OMIA GE otic cule wa ea eee wie a ate iets eee Tales asa cie see 300 max volts 
TP OU RTE OER OL CAGED. ca ela 6 oie cise ois.c icra alesis iw ale 8. S00 au8l slate: Saeeahe pon wae Pe —250 max volts 
Da SOIL ZISA TRCN ETIRER IO IN Toe OPM rte cies aes w/c ielares Sie é a, Sale cue, Bettigieteedete widel aise wratene 200 max ma 
EEE LD LESAN Men Pele cures stata tar Siig (Ga. 0S Parlw Gio e tae Gileterntar te, Bsimthak sthle Feta Scar seen ecaudse 165 max watts 
ReEDET oI NOY oe NEU UME ee rae cae cholic la, ee tale ina v 4. 6 Weicershonsrior suele) a KGtw Ne) seo ste ease 8 max watts 
COSTES iad 0 See GATS ee ge Se Sp CIES te oP A sag 2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..........,cccccccccervcceces 150 max volts 

Heater positive with respect to cathode. .........cccvcccccscccsevene 150 max volts 
Typical CCS Operation: At frequencies up to 175 Me 
MORRO METIS. CMV OLED DOU aie Ge ites oe Ne tclie. o <6 bie dmeieipe ae gare ce atrovolioyers 500 1000 1500 volts 
DC Grid-No.2 Voltage (Modulated approx. 55%)°.... 250 250 250 volts 
BLO OSL INIOL LA PC wie whe pis! ns sfa'diede eles ae ate es ar thes -100 -100 -100 volts 
Peake bu Grid=inG.L. VOlWlaSe ao ics ces eecece as ol sieisisa wie 113 113 iS volts 
OME TALCHPUITENG aor noe ee «ce. ols, shone els on 6 arure'eteiete 200 200 200 ma 
ROMCLEEC=IN (Gee RoeIT TON Gers ays mas = s wre © mupalece e silene 9 4 saners 32 31 31 ma 
mC Grid-No-4 Current, (A pprox.) 00.4 .s.0008 cae ses 6 6 6 ma 
rivan rel OWEELCAD DPOX.) on ecasps.'e! otvrssaunaellcrsl evavaloteistaterere 0.7 O37; ORG watt 
PI WELIOULDIEG GAPDIOXs)\o1s.e nicstc sire, «-cpsgeress evspaleyel cs ecesiene 50 140 235 watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition..............ecccee0. 25000 maa ohms 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER— Class C FM Telephony 

Maximum CCS Ratings: Up to 500 Mc 
aA M RST AECL MOTT RETEST RE ashes, Lies wi erele hata eatchahe’s of atdisectege oe aMeOe Viel v ofa ween 2000 max volts 
PGMS RED-IN O21 V OLTAGH at a tatc ule oid miele & a ctteheiteli hae abenabiwbe ema kithls Winters & 300 max volts 
PAR PEND CIE MOLT AG Er v.01 eis igo Sens < wa ieraleia NaS a rlo stat woe alefero'atee txts —250 max volts 
ME ETA TE! CURR WINNT er of panache ia cathe mor IE ANS Sin etek otanetl OU Ia eters ote bid a ORL 250 maz ma 
URE EDI SSTEVA TVON sei fis. och, eva erste Bioko, oe Beate ae ene ie hele gohan eae arenas 250 max watts 
Meet PSEC MULE RIT tae SNe BE De wick plecciaueres ote eh eters acbidte » Gawain be oberg 12 max watts 
SRtRE SN GeAGN TIP ATE ee et tees chs ta chened Pale ie oan oe ale Pinas Baa Sh i Menblal 2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ... 00. ce cee c cence se esese 150 max volts 

Heater positive with respect to cathode. ............ ee cece eee wees é 150 max volts 
Typical CCS Operation: At frequencies up to 175 Mc 
Damm EY VOLUR LG vee, .t sis leraisioo ao. 4 a aeololelniadraralrs 500 1000 1500 2000 volts 
POuGrid=No.2, Voltage ...)... seb see ewes Se 250 250 250 250 volts 
BPGiCarit=ING.t¥ Oltage./. fale a eas wloes Sate -90 -—$0 -90 -90 volts 
Peak RF Grid-No.1 Voltage... .......se00e0. 109 109 109 109 volts 
BO Plate Current.) . 0060.0 05004 Sard ohe a erates 250 250 250 250 ma 
TYG irae Elo py Ad G10) a's) oh OR Een a co aor 48 45 36 30 ma 
DC Grid-No.1 Current (Approx.)..... AMATI 12 12 11 ll ma 
Driving Power (Approx.)........000. AIOE 1 1 1 1 watt 

Power Output (Approx.)..... Nias a'elavedusieletee (e's 65 180 250 400 watts 


RCA Transmitting Tubes 


At frequency of 500 Me with coaxial cavity 


IGrRiate Voltage cy <cucano sik See asta easel vsiatboe Soi ohd area Saree ae ae Ree 2000 volts 
DC Grid-No.2 Voltage...... Si oretonta aan Pathe oi anahainca acuakcrotonaictatatelaile elle a orotate 300 volts 
DC Grid-= NO. B Volta Os. oi o's ies 05 arw 0 ev erabe eine 0! bic a) aolelotele cel ave eielnle pias tenets —90 volts 
DC Plate Currents .ciessactonte casts o staisiaw ctu a va/ansrais ishocs pacuoneareie ahauaetede ais 250 ma 
DC Grid-No.2 Current..........0.6. ae bei clcts tele eielencielelatatelat ale taiet= ote ies winiarite 10 ma 
WC Grid=Nozl Current (Approx. cas cica > # eainiew ose oteine tee wee Demin 2D ma 
Driver Power Output (Approx.)®...........005 Sinan Rie Wetels Deets oa aise 18 watts ~ 


Useful Power Output (Approx.)...... So er Ue ee ne: 250 watts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition..... Be en Bs 25000 max ohms 


LINEAR RF POWER AMPLIFIER— : 
Single-Sideband Suppressed-Carrier Service 


Maximum CCS Ratings: Up to 500 Me 
DC -PLATH VOLTAGE oo. iac Sis wun sire 8s (6,0. SYhe ole ol ob bw Cinlaefaiotebn clei tektets teks Maa 2000 max volts 
DC. GRIp-NO-Z. VOUPAGE. mecce.nrs v's 6s tye, vis 's fale eretaceceta wi io wre aoe se paEe eR ere 400 max volts 
MaAxIMUM-SIGNAL DC PLATE CURRENT « s 5 ces cs ce wie s Os 06 wl sieidis eleers ae 250 max ma 
PEATE DISSIPATION: 53, bite chet ole cia: bowie nlees fe vate a age orks ate aie tere rome eae haere oe 250 max watts 
CRID-NO. ZEN OT "occ 22s orcs elas ole wocl oben woe tere crm bere betcha sare at ee Ea hele eae 12 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode....... 2... ccc cece eee e eee eeee 150 max volts 

Heater positive. with respect to cathodee. tc... = vcs ates « cieisis re as ee 150 max volts 
Typical CCS Operation: With two-tone modulation at 30 Me: 
PE Pinte VOUser ae. co aa eae ae tie est 1000 1500 2000 volta 
DC Grid-Now Woraget =. <0. cee ek ola ie ebb eee 350 350 350 volts 
WC Grider recr: : Sas ba cee he eee —55 —55 —55 volts 
Zero-signal DG Piate Current << 055. nes ee eee as 83 83 83 m2 
Effective RE Load, Resistance..:./.......0i..2st+e 00 1650 3000 4350 ohms 
DC Plate Current at Peak of Envelope............. 250 250 250 ma 
Average DO Piate Current otc. oe sce eo ee eee 175 175 175 ma 
DC Grid-No.2 Current at Peak of Envelope......... 30 30 30 ma 
Average DC Grid-No.2 Current. . ...6....2..i-05e5058 6 9.5 15 ma 
Avyerave DC ‘Grid-No.1 Current. « 25-22 eke sek otek & 0 0 0 ma 
Peak-Envelope Driver Power (Approx.)........-.+5- eal | 1 1 watt 
Output-Circuit Efficiency (Approx.)......eccecccces 95 95 95 % 
Distortion Products Level:® 

Sie Aone tate antec os ees oie cewek oo eae 29 29 30 db 

WHth Orders ..c coe Se ree Cee ae ees Cees 40 38 35 db 
Useful Power Output (Approx.):t 

BEVOTAC OR. 6 Gob scan 6 Soik ete ia Sie icles Ole CEL eee 55 100 147.5 watts 

Peak MNVGlONe. = -. au < oh ote oie ee rete 110 200 295 watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition: 

Wath fixed DIA8ss.. sc aot Sens: oc See ake Cais eS oe ae ole alan eta 25000 max ohms 

With cathode biagsey....2 se os rece ee en Sane cae ebide wee Not recommended 


} Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating the cathode and resultant short life. 

°With cylindrical shield JETEC No.320 surrounding radiator, and with a cylindrical shield JETEC 
No.321 surrounding the grid-No.2 ring terminal. Both shields are connected to ground. 

*A veraged over any audio-frequency cycle of sine-wave form. 

®The driver stage is required to supply tube losses and rf-circuit losses. The driver stage should be de- 
signed to provide an excess of power above the indicated values to take care of variations in line voltage, 
in components, in initial tube characteristics, and in tube characteristics during life. 

°The de grid-No.2 voltage must be modulated approximately 55% in phase with the plate modulation 
in order to obtain 100% modulation of the 7203. The use of a series grid-No.2 resistor or reactor may not 
give satisfactory performance and is therefore not recommended. 

“Obtained from grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed supply 
or cathode resistor. : 

*Preferably obtained from a fixed supply. 

# Two-tone modulation operation refers to that class of amplifier service in which the input consists of 
two equal monofrequency rf signals having constant amplitude. These signals are produced in a single- 
sideband suppressed-carrier system when two equal-and-constant-amplitude audio frequencies are 
applied to the input of the system. 

**Obtained from a fixed supply. 

® Without the use of feedback to enhance linearity. 

{Measured at load of output circuit having indicated efficiency. 
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Technical Data 


OPERATING CONSIDERATIONS 


Types 7203/4CX250B and 7204/4CX250F may be operated in any position. 
OUTLINE 83, Outlines Section. It is essential that adequate cooling air be directed 
over the base seals, past the envelope, and through the radiator. Under these con- 

ditions and with the tube operating at maximum plate dissipation for each class of 

service, a minimum air flow of 3.6 cfm must pass through the radiator. The cor- 
responding pressure drop is approximately 0.1 inch of water. These requirements 
are for operation at sea level and at an ambient temperature of 20°C. At higher alti- 
tudes and ambient temperatures, the air flow must be increased to maintain the 
respective seal temperatures and the plate temperature within maximum ratings. 
Less air flow will be needed if an air-system socket is used to direct the flow of air 
through the radiator. 


TYPICAL PLATE CHARACTERISTICS 


TYPE 7203/4CX2508 
E¢=6 VOLTS 
GRID- No.2 VOLTS = 250 


PLATE AMPERES 


a ES 
— RSS Sars 
1 5 ee ee ee ee ee ee 
40 


PLATE VOLTS 92CM~9755T 


TYPICAL CHARACTERISTICS 


GRID-No,2 VOLTS=250 
400 GRID-No.l VOLTS=Ec; 


200 


GRID-No,I (Ic) OR GRID-No, 2(Icp) 
MILLIAMPERES 


So 


SS SS 
aS 
16) 200 400 600 


PLATE VOLTS c 
92CM= 9756T 
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RCA Transmitting Tubes 


TYPICAL CONSTANT~ CURRENT CHARACTERISTICS 


TYPE 7203/4CX250B 
£4*6 VOLTS 

GRID-Ne.2 VOLTS =250 
Ip* PLATE AMPERES 
Icj* GRID-No.1 AMPERES 
I¢2*GRID-No.2 AMPERES 


= 
-20 


itm 


GRID-No.t VOLTS 


Type 7203/4CX2508 
E,_*6 VOLTS 

GRID-No.2 VOLTS =350 
Ips PLATE AMPERES 

Ic," GRID-No.| AMPERES 
I¢g*GRID-No.2 AMPERES 


GRID~No.| VOLTS 


CRECEE EE ee 
CNSR CE el ae 


400 


BBA C0ETi ERI CS Been or Las 
B00 1200 2000 


1600 
PLATE VOLTS S92CM-976IT 


BEAM POWER TUBE 


Small, rugged, heater-cathode 

7212 type used as af power amplifier and 
modulator and as rf amplifier and os- 

cillator in applications where depend- 


able performance under severe shock AA'=PLANE OF ELECTRODES 


and vibration is essential. May be used with full input up to 60 Me and with re- 
duced input up to 175 Mc. Class C Telegraphy maximum plate dissipation, CCS 
20 watts, ICAS 25 watts. Requires Octal socket and may be operated in any posi- 
tion. OUTLINE 18, Outlines Section. Except for base and special ratings and perform- 


ance data for shock and vibration, the 7212 is identical with type 6146. 
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— Technical Data — 


BEAM POWER TUBE 


Sturdy, uhf, forced-air-cooled, 
heater-cathode, cermolox type used as 7 yA 3 
rf power amplifier and oscillator in com- 
pact mobile and fixed equipment. Tube 
employs matrix-type cathode. Useful 
with full ratings at frequencies up to 1215 Mc. Class C Telegraphy maximum plate 
dissipation, CCS 1500 watts. 


EE TEAL HEU LTE AGEs CAC (TIC Ee ie gata ac t,o ne-cnicctelalvaeeBuig te Aint Olek bosihe ark Bxunraue ueivaues HbiepucTorss 5.6 typical volts 
6 max volts 
EPRVA TER SORIRIGE NT (CAG OO VOLES) ie<. vaste @ xis lbp Aca keys cord hegdallandiemtls denteleceke 17.3 amperes 
ITNT CEL DATENG Ce IME CAG: 520" VOLES) «Siac, cosaueds alld Soni ensunlietea subre avele ie Reel aaes 5 minutes 
EUR ACTOR. GrRTE IN O22, 1:0 (GRID NiO.1 Wes. u.¢. &, 00. auth wleveueinevenead meavnepelieySupdese sia: are 17 
DIRECT INTERELECTRODE CAPACITANCES: 
Cswelect ae beg lt tian, Fone y aes By Mime or aig ar a Uy eg eer Sane ae ora Pn a ge a a ee Ah 0.17 max pf 
GridunOcteroucathode Ah hOa teria. ¢ cso). xs tise aie ape sbeneysia a eueiseemle are evens 42, ppt 
PACE LOCC UCILOUM CTA RC HER LOS Ms liz ns cu. oi. tiloisaunis iaisslscuniee lonet tree oes Renauleitsis.ratuine Oe 0.017 pf 
Ret TURIN Se eG TE RLCE MO ses'e ctl oy wr ania a stisias ayia Rasrnia ravieheancatinucha. ane uaas:auchal oecteies. ieyaher ace 55 put 
RE CECE PO CORCOMIN ALOT Lee 8 cee t ood oudpail aceite ss causapiiepaa’ Por oie ab uae ejsundinateceus ail ores iLGaee ppl 
GriduNiosssto CaLhOderangd NEAtere a i..ok os «clei! ckedud cue amas leskilenouehchepene fueesie ss ie 1.4 maz put 
SEAL TEMPERATURE (Plate, grid No.2, grid No.1, cathode, and heater)..... 260 max 4 & 


* For plate volts, 2500; grid-No.2 volts, 600; plate ma., 600. 
PLATE-MODULATED RF POWER AMPLIFIER— Class C Telephony 


Maximum CCS Ratings: Up to 1215 Me 

PRO LATE VOLTAGE «4 as «dh tedotuesy Oi ole skal Eb Sle ce eae Sole 4 Sy Cie CREO 2000 max volts 
DC GriD-NO.2 VOLTAGE.,.......... ac Ria sia 5 ATRPH EDR eV etal ee Or cue A OUTST cata eredune 1000 max volts 
PE MGACEDD IN (LEV, CO TACSL) on Uh Ts ole als, d ania Ole Fekete lest baw Ea eillettatee heels Ca eis mak —300 max volts 
NCEA TE CCTERIUEIN T oc x. os ou ousan ib whikanayah.ovaee, aehwudes Pee gsceeee ach tepranany sees ee eae 0.85 max ampere 
ORO CTT CPTCOUTICIEDINT cts ie 6. @ ous «neue 9:'5°5, 8, 64 v) 48.8 0.0 8 Myednione’ Sescecche, ¢ AES «© esse e 0.2 max ampere 
ORAM RENE OTE ERM ne Pe Pete a cs ae ce ai sO Pa abe eee ee HS cc mee 1700 max watts 
aren Cs ule PUNT mente Lis fo) sheds «Wid c Wet Lika» lalate Ledalies anstitleylens hove. A ane reels Bh eed Gre abe 35 max watts 
PACE RL TSSTE AT TONG vs, co creo rai, o suns teeys Wie Mae > eMOUase emia be a iif die cra aaa Tel he er ae 1000 max watts 
Typical CCS Operation: In grid-drive circuit at 600 Me 
DIMBENTLCMVOLLAGOHIIR <tc. taste ee hn So Sees Pea Se oe tered one ene 1800 2000 volts 
MOBI SI NOM OLTARC Sciences Got mila SG ay o.0'8 o'bon Fa Rear’ 500 500 volts 
RCE GATS EDN GT e091 2 anh ee a —30 -30 volts 
EOE LOU ALE Clalit, ketene atten: lows Secure eee ss 6 siolay abr ee eh al arlene toaes 0.75 0.83 ampere 
itr O-ct@ Urrel ty: samen b cone Pacdecs oe chee oo usb eee se 0.015 0.015 ampere 
MG Grid=Nio.1 Gurrent-(APDrOx. i cst es Sa sa ceraiensia, qs ine's 0.04 - 0.04 ampere 
Isrivereco wel OUuLplG GA DDIOX.)cks «oat sis co ay ew os er eae ee 50 55 watts 
RIBELe COM CriOULPIEL, CAPDFOK ies =f o5.6 ean ee see's oe bw en ele 650 800 watts 
Maximum Circuit Values: 

Grid-No.1-Circuit Resistance, Under any condition. ...........00.0+0 eee 5000# max ohms 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 


RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: Up to 1215 Me 
SETAE PR TT RU MTA ULB ica tuk untebilt. eh oor ley nih ORL cle Randy. Blariek re ia ade 2500 maz volts 
11? Sag Deo RTA 1 0 cl Og A a 1000 max volts 
MTT = Ot ETT AGE fay ste cies use ds aaa ees Pe vite caene’t Raat cece eaie a sus -300 max volts 
PO PEATE. CAUIRRENT.. atic.ols. etensdvecencustassiete » ame Se kes wets Beatie aiterarnned 1 max ampere 
DC Grip-No.1 CURRENT....., SAIS Sess Mee Beh cmcn aan be AE RAN 0.2max ampere 
STM PUL. os Fk. Sota pws Scat ee Preteuameranw etlella ver asa louse necaey mer sirariousltete sre 2500 max watts 
CARDS SICA B10 1 ee so * Atak tihberiociae ere ie dal his ses oes 50 max watts 
BEAT OIESIPATION, , .. +4. +5 6 oman s Meine eat aatel ore troche Riek ace Aten aces Se 1500 max watts 
Typical CCS Operation: In grid-drive circuit at 600 Mc 

Bee ACG VOILA GE. ©, kas bis Gi o-eteie bib bonne Mar elciar glint eles arava 2250 2500 volts 
DC Grid-No.2 Voltage**........005 HG TENA ROT ICOM 500 500 volts 
DC Grid-No.1 Voltage®..... Bes, es Saad OOS Ue ee ee - —30 —30 volts 
DC Plate Current....... TON eS cae iwi IRS eee eat dial ot aon 0.9 1 ampere 
RAT OLe APUITTONG. 2 ota ao cles. Core Sows baw ions rae oe aie oe, 0,02 0.02 ampere 


Sas KCA Transmitting Tubes 


DC Grid-No.1 Current. (Approx.) 225.44.. «casesacees a atwiai falece se 0.07 0.07 ampere 
Driver Power Output (Approx.)*.........c00. ease poise ets 70 15 watts 
Useful Power Output (Approx.)*.........200- wralloiaaleseqe th aieeahs 1050 1350 watts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition. ..........--.0000000- 5000*mazx ohms 


{Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating the cathode and resultant short life. 

°With external, flat, metal shield having diameter of 8 inches, and center hole approximately 3 inches in 
diameter, provided with spring fingers that connect the shield to grid-No.2 terminal. Shield is located 
in plane of grid-No.2 terminal perpendicular to the tube axis. 

#With external, flat, metal shield having diameter of 8 inches, and center hole approximately 234 inches 
in diameter, provided with spring fingers that connect the shield to grid-No. 1 terminal. Shield is located 
in plane of grid-No.1 terminal perpendicular to the tube axis. 

® Obtained preferably from a separate source modulated along with the plate supply. 

[Obtained from grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed supply 
or cathode resistor. 

*The driver stage is required to supply tube losses and rf-circuit losses. It should be designed to provide 
an excess of power above the indicated value to take care of variations in line voltage, in components, in 
initial tube characteristics, and in tube characteristics during life. 

*This value of useful power is measured in load of output circuit. 

*If this value is insufficient to provide adequate bias, the additional required bias must be supplied by a 
cathode resistor or fixed supply. 

**Obtained preferably from a fixed supply, or from the plate-supply voltage with a voltage divider. 

* Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods, 


OPERATING CONSIDERATIONS 


Type 7213 may be operated in any position. OUTLINE 88, Outlines Section. 
Adequate forced-air cooling must be provided to limit the terminal temperatures 
to their specified values. Typical cooling requirements are shown in the accompany- 
ing graph for air flow through the radiator. An air flow of 10 cfm is usually adequate 
to grid-No.2, grid-No.1, cathode, and heater terminals. 


TYPICAL CHARACTERISTICS TYPICAL COOLING 


I REQUIREMENTS 
TYPE 7213 

E,=5.5 VOLTS 
GRID-No.2 VOLTS=500 


—--= Ic; 


IC2 


TYPE 7213 

AIR FLOW THROUGH RADIATOR 
IN EITHER DIRECTION. 

MAXIMUM PLATE-SEAL 
TEMPERATURE =250°C 


PRESSURE DROP— 
CURVE | INCHES OF WATER 


: ea GRID-No.I VOLTS Ecj= +40 


ES Ges il be 
CN Ga 


GRID-No.! (Ic; ) OR GRID-No. 2 (IC2) AMPERES 


PLATE-SEAL-TEMPERATURE RISE 
ABOVE INCOMING-AIR TEMPERATURE ~*C 


phe 
Nek bis heatete bet ful 


ie} SOO 1000 1500 2000 
PLATE VOLTS 
92CM-39740T PER CENT OF MAXIMUM 
RATED PLATE DISSIPATION 
FOR EACH CLASS OF SERVICE 
92CM-9737T 
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—————— lechnical Data 


TYPICAL PLATE CHARACTERISTICS 


TYPE T7213 
£,*5.5 VOLTS 


GRID-No.2 VOLTS «500 


14) 


PLATE AMPERES 
> 


° 400 600 1200 5 1600 2000 2400 2800 
PLATE VOLTS 92CM-9738T 


BEAM POWER TUBE 


Sturdy, uhf, forced-air-cooled, 
heater-cathode, cermolox type used as vA 21 4 
rf-pulse power amplifier in compact 

mobile and fixed equipment. Useful 

with full ratings at frequencies up to 

1215 Me. Plate-and-Screen-Pulsed RF Amplifier maximum average plate dissipa- 
tion, 1500 watts; maximum pulse duration, 10 microseconds. Tube has matrix-type 
cathode. 


MPN TIICM VE) PAGEL CACO IC), OC RMN cnc ae etnies eras Sheree eealG ciated niess'e ee tcue 6 ous hue eaate 5.5 typical volts 
6 max volts 
RPGR MCCNTRICEIN TCA Tc VOLCS ant ts ice Sis cists fats © eseusieal. mare steve Sis ea as 17.3 amperes 
MEN IMUMPELHA TING IEIME CAT O20 -VOLUS) <c0cls oc esa see cee spews ma uswls cet 5 minutes 
PM ACTOR 5 GRID: IN Ove On RIDIN ©. 18a oy fos ce rdio tose ile orele wis. @ eiisie o sraneda’ns walt 19 
Direct INTERELECTRODE CAPACITANCES: : 
STEN Ose COsDLAGC ots cca, he Ne nie RR AY, Te ee Gest Nele ais oie de\s: «ie 0.17 max pul 
ride asl Oma GnOGe ANG NEALE! > is 5 ot a ao icis sleuerssueleiaisee er pasie rere s ensere’s 42 ppt 
PIateELGECatnode and Heater © ae oe... 28h chic.ck- alco metmiek cates ove neater 0.017 max ppt 
Nira LIN Ce LOU ELLEN On Sashicey ch oh estore sac patialcou nc caaeoss lak oualescia. ote kessall SoS oltov duces cu enationel ote avers 55 put 
Meat TIM Cec MOULD LA LOA ALE ks eae Sie staccauc Mbsiale aaa eee Uribe, «foie oe ane eemrete seats 16 pf 
CrneeNo-eto cathode and heater eeo as-is stew otcack wet one le mete tens 1.4 max put 
SEAL TEMPERATURE (Plate, grid No.2, grid No.1, cathode, and heater)... .. 250 max °C 


* For plate volts, 2500; grid-No.2 volts, 600; plate ma., 600. 
GRID-PULSED RF AMPLIFIER 


For maximum ON time® of 10 microseconds 


Maximum CCS Ratings: Up to 1215 Mc 

Rese S TONE IRV COME N GES Me ccte oc Be oo cache ae eesti Su ao vecabatey 9. sighevas ov ov te, Gaur, oferian el etiepol are 5000 max volts 
aD AN Oca CONTA GHGS mele ithe: Ue oh Lasoo Micke cher tien tis ele ele eer etel ee, «ale ole 1200 max volts 
reG ETD EIN COL BOTTA GE Bais Boca oaBo csi sade on eradetep siete ateriausear e's cies e.aTebeus) & —300 max volts 
MEAT CURRENT DURING PULS Hectic .6's aces «i 60,6 ele © tis sifecs ata She savepele oe 18 max amperes 
SERIE CEDNCO TIRE ENT Ce oni tre cate hee dene o cisde erie tie ec encc ine cauete sc aie ieieie ets 0.2 max ampere 
Pet Ee SEE Te (CASVELALG) 26 8a,0 a1. coset tie ec iace noten sasteas aceueueMicsuat ele pieuexsh ise 50 max watts 
See CIMIOL ICE ETICA VETALC) lone cote sa. sle ce ig sfecate’s cei aie eteaniers, She slele Seine 30 maa watts 
Se REMI ISN TEA TION (CA VCLALG)! cs cucic sucks aie 2 loos suche sa era,ote 0 duallollé, ei\e..0 (etela ianiw pr sue 1500 maz watts 


Typical Operation: 
In Class C cathode-drive circuit with rectangular-wave pulses at 1215 Mc and with duty factor™ of 0.01 
Lo TMS Wolke. 5 Ae 2a es ied ee Ppt moicl Oubael cle an ie nti gue nr un IO RC ni ae ato. ae 4500 volts 


RCA Transmitting Tubes = 


DC Grid-No:2 Voltage. 2.0.6 5 on ee ei eee See ae neal se ele es re 1000 volts 
DC Grid=N oe: 3 Voltdee. et oi ok Gast Se PEER OR EERSTE cece ee —80 volts 
DC Pilate Eurrent giring pase oo ies se ee rancter omens a rome ersbenniaree as are to ad amperes 
PO Plate Carrent 5 03525 25S an och s 2 ated, = tee cae eho aie ae hs tae = eee 0.11 ampere 
DG:GrideNe.2 Ciarretet.. Sek. Bas Bee eer ee ae ihe apse > aca 0.005 ampere 
DC’ Grid-Nail Currenteite 2 55 Sew aie een ten RES id encase elation ere aa aT 0.01 ampere 
Driver Power Output at peak of pulse (Approx.)*.........-...c0eeeee cee = EES kw 
Useful Power Output at peak of pulse (Approx.)..............0020c0eeee 20 kw 
PLATE-AND-SCREEN-PULSED RF AMPLIFIER ss 
For maximum ON time® of 10 microseconds : 
Maximum CCS Ratings: f Up to 1215 Mc 
PEAt POSITIVE-PULSE PLATE: VOLTAGE... 0.0.5 e cea eas che sip ee cues ae 10000 max volts 
PEAK POsitivl-PULSE -GRID-NO.2 VOLTAGE. os 6 oe ot oe eect ewe eee cece 1200 max volts 
DC GRIDENO.27V OL PAGE: 200 Ao. 5 ira ak ibis oi aie meine Sia hw oe a ee ee —300 max volts 
DC PLATS. CURRENT DURING PGESEE. .c6 vs bck. bent asicungicses Mea pdoeee 18 max amperes 
DC PLA OMSRENT 2) Rees Sr shies ae oes bee Die ae ee eee ene ee ee 0.2max ampere 
GRIDIN O62 ENPSIT (CANOEAL OD: aco oho ic nan iain tls os. ee eno ae as aia ie ae ae 50 max watts 
Gkip-Noel Inpor (Awerage). 225) So iPr ec ne aa Ge See ak Meee eee 30 max watts 
PEATE DISSePATIONCAVETSPeye acc Ss ds de eae eae es eas oe ceee year Stee 1500 max watts 


Typical Operation: 
In Class C cathode-drive circuit with rectangular-wave pulses at 1215 Me and with duty factor® of 0.01 


Peak Posttive-Pulsée Siete Moltage sn oe. cs hee eke ee emcee = 9000 10000 volts 
Peak Positive-Pulse Grid-No.2 Voltage.............02.0e08. 1000 1000 volts 
DG Gerid- No.3 VOreave se re ewes oor tee ce ire maetee tee ckete S —80 —80 volts 
DC Plate Current during pulse......... ee Ee ee 16 18 amperes 
DC ‘Plate: Currant tps «sree apie ene ey eugene were 0.16 0.18 ampere 
PG Gri NOD CUrrene ss |. cc <teciea ciuutidic kiss oi tyniieee ap Reis 0.008 0.009 ampere 
DC. Grid-NosPOurreng,. os sree oo are tint finlaate alee Stabs vie eet es 0.014 0.016 ampere 
Driver Power Output at peak of pulse (Approx.)“.......:5... 10 11 kw 
Useful Power Output at peak of pulse (Approx.)............ 50 65 kw 


tBecause the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating the cathode and resultant short life. 


°With external, flat, metal shield having diameter of 8 inches, and center hole approximately 3 inches in 
diameter provided ‘with spring fingers that connect the shield to grid-No.2 terminal. Shield is located 
in plane of grid-No.2 terminal perpendicular to the tube axis. 


"With external, flat, metal shield having diameter of 8 inches, and center hole approximately 2-3/8 
inches in diameter provided with spring fingers that connect the shield to grid-No.1 terminal. Shield is 
loeated in plane of grid-No.1 terminal perpendicular to the tube axis. 


@ON time is defined as the sum of the durations of all the individual pulses which occur during any 1000- 
microsecond interval. Pulse duration is defined as the time interval between the two points on the pulse 
at which the instantaneous value is 70 per cent of the peak value. The peak value is defined as the maxi- 
mum value of a smooth curve through the average of the fluctuations over the top portion of the pulse. 


° Duty factor for the 7214 is defined as the ON time in microseconds divided by 1000 microseconds. 


“The driver stage is required to supply tube losses, rf-circuit losses, and in cathode-drive circuits, the rf 
power added to the plate input. The driver stage should be designed to provide an excess of power above 
the indicated value to take care of variations in line voltage, in components, in initial tube characteris- 
ties, and in tube characteristics during life. 


TYPICAL PLATE CHARACTERISTICS 


TYPE 7214 
E¢= 5.5 VOLTS 
GRID = No.2 VOLTS=1000 


PLATE AMPERES 


2000 4000 6000 8000 10000 
PLATE VOLTS Q2CM~= 10186T 


Technical Data 


OPERATING CONSIDERATIONS 


Type 7214 may be operated in any position. OUTLINE 88, Outlines Section. 
Adequate forced-air cooling must be provided to limit the terminal temperatures 
to their specified values. For typical cooling requirements for air flow through the 
radiator refer to graph for type 7213. An air flow of 10 cfm is usually adequate to 
grid-No.2, grid-No.1, cathode, and heater terminals. 


BEAM POWER TUBE 


Sturdy heater-cathode types used 
as af power amplifier and modulator 7270 
and rf power amplifier and oscillator. 7244 


May be used with full input at fre- 

quencies up to 60 Me. For operation at 

100 Me, plate voltage should be reduced to 80 per cent and plate input should be 
reduced to 85 per cent of maximum ratings; at 175 Mc, reduce plate voltage to 62 
per cent and plate input to 70 per cent. Class C Telegraphy maximum plate dissipa- 
tion, CCS 60 watts, ICAS 80 watts. Requires Septar 7-contact socket and may be 
operated in any position. OUTLINE 28, Outlines Section. Under operating conditions 
at Maximum ratings, some forced-air cooling will be required to limit the maximum 
bulb temperature to its specified value. The plate shows no color when the tube is 
operated at maximum rated plate dissipation under CCS conditions. At maximum 
rated plate dissipation under ICAS conditions, the plate may show a barely dis- 
cernible color in a dark room. 


7270 7271 
EMEACE EU VOR TAGECAGC/ DC). cece. s-oxecre sis ore sfeie 6.0 oe o's 0:0 Brovereneteh stops 6.3 13.5 { +10% volts 
-20% 
See RCEOUIEMINT SeCia, 660Gb ccewaee cee seas sb fae'e Aono 2.85 1.25 amperes 
7270 & 7271 
Mu-FActTor, GRID No.2 To GRID No.1"... 2... ee ee htc eieret eben ote Sivis 8.25 
Direct INTERELECTRODE CAPACITANCES (Approx.): 
AEN ME LORDLALC MBs chet os SeaWhUIG © v hese a, 4a) ecetingtnee Sis & Piers ena SiS sLoielevets 0.4 put 
GrdsNow, to erid..No.2 and internal shield’)... csc .e ccs cee net Sot 10 ppt 
SrideuNOsatOrcatnode and: Heaters. man, hoe oe etelelehs stale es ache taoae ¢ ‘ 8 put 
GroasNoemndauinternal shieldstowplate tra. o/s cia ne «abs eiicituwe cteveleciclels 6 10 put 
Grid No.2 and internal shield to cathode and heater............... eters AR ppt 
lar ouLOreAthOGGra Gi Nea ter nas cpeqs a8 Kee eee goths arene amalole aus ip tii gas stele. ater 0.14 put 
lon teTsLOrCa LOCC Habe be nel cca tte sae nek bee Se eee tae 17 put 
BULGMIEMPERATURE (At hottestipoint) erie. Sei . ok. J RRM er ale 250 max oC 


* For plate volts, 250; grid-No.2 volts, 250; plate ma., 10. 


AF POWER AMPLIFIER AND MODULATOR—Class AB} 


Maximum Ratings: ccs ICAS 
Oy Ore UPA RTE VIOVEATUA GEO Mad 7 oie 2) Sav ios ogey ates aabytgd na Pernt ae vile, citeisatbveuats. while 1100 maz 1350 max volts 
MTEL Os2 SV OUPAGH: sicac.s akan tol 6 ow kueres pele kee eee 3 425 max 425 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENTS .......0ccccceccves 340 max 340 maa ma 
NEARIMEM-=STGNATA PLATE I NPUTT acini aie wicte ets lctele Sieh eteo le oe 180 maz 250 max watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUTT.......02cccecccceeeee 20 max 20 max watts 
Rea a ee ESOT ATION fete itie. cic anteete eo tteceics. ie cee wie se rene'e th 8 wie? se 60 max 80 max watts 
PEAK HRATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............2000> 135 max 135 max volts 
Heater positive with respect to cathode. ..........00e00- 135 max 135 max volts 
PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum Ratings: CCS ICAS 
PCUPESTAT EO V OITA CEng... Siaveed dtrte cee he tce Sa eile areas ental eee Ge 900 max 1100 max volts 
MERGE IDSNO: DPV OLTAGH eta ccc ere ccs cite eels ood co otetelers 425 max 425 max volts 
SORE EDN Onc V OL TAGE cocrc ois cl sta iere oie clehe «cle & sells a. oiels atone —300 max —300 max volts 
WeAee A TIO URRENT dG war ae eRe Ser eee ewe ene oe ee 280 max 280 max ma 
DC Grip-No.1 CURRENT..... Fey Cnt tare Sit ba AC RECA CRC ES 25 max 30 max ma 
PEATEOINPUT. <0. 0. s-s 50 tie ob eatndet eats eiaial atahata teh eratar euenarees 160 max 210 max watts 
THIN O.2 INPUT... 6.220200 Recta teferetaietecs CANE ee ares statis ere ere 13.5 max 13.5 max watts 
Mat DISSIPATION. ....c0icoesecedes SASIOTIOAOhohiicinee 40 max 50 max watts 


RCA Transmitting Tubes ———$$—$——— 


PEAK HEATER-CATHODE VOLTAGE: : 
Heater negative with respect to ecathode................ 135 max 135 max volts 
Heater positive with respect to cathode..... Soe hbee olek seen 135 max 135 max volts 


Maximum Circuit Values: 


Grid-No.l-Circuls Resistance. 25 i ta coanphacrie mss ken ate a ae a 30000 max 30000 max ohms 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 

: ; RF POWER AMPLIFIER—Class C FM Telephony 
Maximum Ratings: CCS ICABA<. 
DEC PEAS SVORBAG He Seyi 7 eI an tetn we a ote as aed oe 1100 maz 1350 max . volts 
DGQIGeeyaTO-3.V GUTAGE Aig Ge): Wiehieen Cham Lament eo. VEER A25 max 425 maw ~ volts 
DG" GRID-NO: TV OL PAGE i eka ec es De ain ene eae: Meee -—300 max —300 max volts 
DO SEAT MURR ENT hho ad MERE nhac cteNintt es eee 340 max 340 max - ma 
DG ERED OUR ENTS. Lac aitim soldat she wea ve paueGte dae wears 25 max 30 max ma 
PLATE INPUB SS Uo pate Goto a ae oes alec de on eee 235 max 315 maz watts 
GRID-N O:2:E NPS: ee eer te oe oe ote Sis ble areen 20 max 20 max - watts 
PRATT DIASIPATION ccna, Beak mie choc ats, Bele sin Binks cup cle 60 max 80 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................- 135 max 135 max volts 

Heater positive with respect to cathode. ................- 135 max 135 max volts 


Maximum Circuit Values: 
iagrid-No.1-Gircuit Reststanee?.. 3s .c. nm syd old Scie Site orceum aid ene Se 30000 max 30000 max ohms 
tAveraged over any audio-frequency cycle of sine-wave form. 


°If this value is insufficient to provide adequate bias, the additional required bias must be supplied by a 
cathode resistor or fixed supply. 


BEAM POWER TUBE 


Small, rugged, heater-cathode 

ye 357 type used as af power amplifier and 
modulator and as rf power amplifier 

and oscillator in applications where 

dependable performance under severe 

shock and vibration is essential. May be used with full input up to 60 Me and with 
reduced input up to 175 Mc. Class C Telegraphy maximum plate dissipation, CCS 
20 watts, ICAS 25 watts. Requires Octal socket and may be operated in any posi- 
tion. OUTLINE 18, Outlines Section. Heater volts (ac/dc), 26.5; amperes, 0.3. Except 
for heater rating, base, and special ratings and performance, the 7357 is identical 
with type 6146. 


AA'=PLANE OF ELECTRODES 


BEAM POWER TUBE 


Rugged, heater-cathode type used 
7 3 5 8 as rectangular-wave pulse modulator 


in applications where dependable per- 

formance under severe shock and vi- 

bration is essential. Rated for service AA'=PLANE OF ELECTRODES 
with duty factors up to 1.0 at a maximum averaging time of 10000 microseconds. 
Rectangular-wave modulator maximum plate dissipation, 10 watts. 


HATER VOLTAGE (AC/DO}s oon co OR ee ee a eee 6.3 volts 
HmAven CURRENT at 6.3 volta, <6 oz. 04s codes ch eee vs oe ee EE ee 1,25 amperes 
TAROT OE BRIO © 5 iso ecintestiinis eluia <W cele w «OR geo EST wid ai oe Ra 7000 umhos 
MuU-PACTOR. Gitte N O.2, LO; GRID IN O.1 926s sca aie ee did wee eee 4.5 
DIRECT INTERELECTRODE CAPACITANCES: 
AS TUG IN Gul SE Gy MALE, cccsetsic ooue on Giacabows iors fure nue cee datas ote cole Sd seve PRN OR Be 0.24 max ppl 
Grid No.1 to cathode and grid No.3 and internal shield, grid No.2, . 
basesleavevand heaters oss 0545s o eG tae BO eer 13 uu 
Plate to cathode and grid No.3 and internal shield, grid No.2, 
base sleeve; and Neabeny yoo ated cae eR oe ie ee are Se 8.5 ppl 


a Technical Data 


BULB: THMPERATURE (At hottest Point)... oo. ....: 0c ar  esle sie setitererstcls ets 220 max °C 
* For plate volts, 200; grid-No.2 volts, 200; plate ma., 100. 


MODULATOR—Rectangular-Wave Modulation 
For duty factort between 0.001 and 1 and maximum averaging time of 10,000 microseconds in any interval 


Maximum CCS Ratings: 


DC PLATE SUPPLY VOLTAGE (Ebb)? .......e2. tatehehecoh ete lel ars taco iedeloneinioreuctelotovs See Rating Chart I 
INSTANTANEOUS PLATE VOLTAGD... « ciciem wesc ns oleic ee oes" Br elela staheheietede:s SOC 115% of Ebb 
DC GRID-N0.2 SUPPLY VOLTAGE®. .. 1 ccc cc ee teens STR Oia OCG a 500 maz ~ volts 
FO CrGRID-N OsL-SUPPLY. VOLTAGES 6 sic fis. ve 0 0 oe oles oceieies SR chalice dleters erations 300 max volts 

OMDUITETINLETIL) pee week we eee ic SIS. Nahke epee avails Giebolatere scales eral ee RPI OR OC See Rating Chart I 
GRID-NO.1 VOLTAGE: 

instantanecous-negatives vale ..co ie cspeveisseew shaleteus © o)e lovers aioveve ober EOD ae 400 max volts 

Beaks OSltiveava lll Gc ekscceauses uals. cy sverare cher tisnsietotones oer aver cretene aereieus ate. sie eevee 100 max volts 
BALE PTA THKCURRENT centers ot Me tue fa e's ete abu Me tonePuuave te tore tehapochers tele Sretatere See Rating Chart II 
EP RaG RIED NO-AeGURREINT © socio oouteieirs) «ia tsntveuslislajaie hes anersislcieneladansce 4.0 6 « “art 0.75 max ampere 
PE AKEGRIDEN Ost CURRENT » Siete aus sicke «-issecsbiun utube. wialale eis Seoree siete o'6 aes Serene 0.5 max ampere 
rrr MNT U CMP er etNa Leal sc Chavateusboetaieis etiehe Mieiste a s1ene, ee 8 s'e's of8 siele eee spehaiegs ~ 80 max watts 
AG TELD— NI OSCRUND UI Tyne eee tated tse sh cis ous aiiel ise auaueielc ald ala ete ales eee oe e.eis Cation oes e 6 1.75 max watts 
CERT EDI Ons NLU T acacia ocho cveaiodieas veptsiruae Balisinay ss el hac'oicewarel's RRTa’ oe" ee alaires oe Wiehe eS 6 ate ; 0.5 max watt 
APACE ELT EPA THC) Nines aie re aa uy tess Sheek) Sw 0 0a V7s, B, acres ovesle te MUM Ne Narang Ss etetctel cveheke See Rating Chart I 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..... tele eae eae Marclolcictetere 135 max volts 

Heater positive with respect to cathode........... auguanehe cual eackele AReichecoleie 135 max volts 


Maximum Circuit Values: 
ne Niel -@inCUllge esis ballC@cr nee eatin con kee ooo Onis, sia bon cheieyeie chate acalere sieve 30000 max ohms 


TYPICAL CHARACTERISTICS 
TYPE 7358 


E¢=6.3 VOLTS 


Ww) 

f GRID-No.2 VoLTS=500] 
S a | ear a 
< No.1 VOLTS Ec a 
a = 
= = 
2 E 
fa) ra) 
S & 

0 200. 400 600. 800 1000 
PLATE VOLTS CW RE Capac a Shan 2) 
92CS—-lOl29T 


92CS -10I30T 


RATING CHART |! 


TYPE 7358 
AVERAGING TIME=I0000 
MICROSECONDS MAX, 


£64] 


> 


WATTS 


+ 


nN uo 
MIN. NEGATIVE DC GRID-No.t 
SUPPLY VOLTS 


nN 


MAX. OC PLATE SUPPLY KILOVOLTS 


Co) 
MAX. AVERAGE PLATE DISSIPATION 


° 


ce) 100 200 300 400 500 
OC GRID-No. 2 SUPPLY VOLTS 
92CS~- 8O0l2T 
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RCA Transmitting Tubes 


t Duty factor for the 7358 is defined as the ON time in microseconds divided by 10,000 microseconds. 
ON time is defined as the sum of the durations of all the individual pulses which occur during any 10,000- 
microsecond interval. 

Pulse duration is defined as the time interval between the two points on the pulse at which the in- 
stantaneous value is 70 per cent of the peak value. The peak value is defined as the maximum vaiue of a 
smooth curve through the average of the fluctuations over the top portion of the pulse. 

° For tube protection, sufficient resistance must be used in the plate supply circuit, the grid-No. 2 supply 
circuit, and the grid-No.1 supply circuit so that the short-circuit current is limited to 0.5 ampere in each 
circuit. 

™ Averaged over any interval not exceeding 10,000 microseconds. Care should be used in determining 
the plate dissipation. A calculated value based on rectangular pulses can be considerably in error when 
the actual pulses have a finite rise and fall time. Plate dissipation should preferably be determined by 
measuring the bulb temperature under actual operating conditions; then, with the tube in the same 
socket and under the same ambient-temperature conditions, apply sufficient dc input to the tube to ob- 
tain the same bulb temperature. This value of de input is a measure of the plate dissipation. 


OPERATING CONSIDERATIONS 


Requires Octal socket and may be operated in any position. OUTLINE 18, Out- 
lines Section. The bulb becomes hot dur- 
ing operation. To insure adequate cooling, 


RATING CHART II 


4 4 TYPE 7358 therefore, free circulation of air must be 
ts 3 MICROSECONDS MAX. provided around the 7358. The plateshows 
= toe = no color when operated with maximum 
Pn sae ma rated dissipation. Connection to the plate 
ss cap should be made with a flexible lead to 
Y prevent any strain on the seal of the cap. 
ts For tube protection, sufficient resist- 
e — ance must be used in the plate supply cir- 
= i ee ee ee cuit, the grid-No.2 supply circuit, and the 
mea Ea Siieety 2 RR eee) grid-No.1 supply circuit so that the short- 


circuit current is limited to 0.5 ampere in 
gecs-soi4aTi each circuit. 


OUTY FACTOR 


TYPICAL PLATE CHARACTERISTICS 


TYPE 7358 
E¢=6.3 VOLTS 
GRID-No. 2 VOLTS=500 


PLATE AMPERES 


fam =o 
1000 
ye VOLTS 


° 
Ny 
9° 
° 
> 
° 
° 
= 


BEAM-DEFLECTION TUBE 


7 3 60 Miniature heater-cathode type 
having unique design and mount struc- 


ture consisting of two plates, two de- 
flecting electrodes, together with a 
cathode, grid No.1, and grid No.2. 
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Technical Data 


Used for modulator, demodulator, and frequency-converter applications in single- 
and double-sideband, suppressed-carrier communications equipment operating at 
frequencies up to 100 Mc; used with single-ended or push-pull input to provide 
push-pull balanced output; used in low-cost balanced-modulator, balanced-mixer, 
and product-detector service. 


See SRMOL TAGEC UA DC) fe , sac Pas awd e PG MN eee oA Rk se She eae 6.3 volts 

PARC ROURITEN TM ee eanaT. ae ny Nec ee SN heey ee er eae 0.35 ampere 

Direct INTERELECTRODE CAPACITANCES (Approx.) :° 
Grid No.1 to all other electrodes, except plate: 2.0.0... pee recess eace Tb ppl 
Grid No.1 to deflecting electrode Ni0.1+:.-:...00 045 base e eee ue eseeaces 0.15 pf 
GrigiNiowsto denecting:eleetrode NG:2 ) 2 on desk 2 aisot ee a oo dy ween cen 0.15 ppt 
CrigENoristo plate Nios. sewer tate Sr ean Bee PE ba bees 0.003 ppl 
rte NOsletospla te INO: Dien. Bate use boone areola tee eee tek web le Cah 0.003 pf 
Plate No.1 to all other electrodes, except deflecting-electrode No.2...... 0.8 ppt 
Plate No.2 to all other electrodes, except deflecting-electrode No.2...... 0.8 ppt 
PA ACEPNOVIBLOsPLAtCHNOLoNeie as oe hse a his ems See Sede ecebBietbe se cos 0.3 put 
Defiecting-electrode No.1 to all other electrodes, except plate No.l..... 4.6 ppt 
Deflecting-electrode No.2 to all other electrodes, except plate No.2..... 4.6 ppt 
Detiecting-clectrode: No.1 to plate:No.1 ca. .... eie.. oscar am ace ae. 4 ppl 
Defiecting-electrode’No:2'to plate-No:2: 4s 6c n ce bea oe cee wreen es 4 ppt 
Defiecting-electrode No.1 to deflecting-electrode No.2..............2. 1.4 peek 


°Without external shield. 


Characteristics, Class A1 Amplifier: 


PARUCIN OS SUP ya Oltage. mersee t wel cote ne Sie ee Sens Se dlohe chic wmerades 150 volts 
LsteaN Oc SUDDLYeV OLLAGE-s, sain. c sale ctis 0 cho se vole bine clewle satidee ce Me eas 150 volts 
Wetlecting-Mlectrode-No.1 Supply Voltage. .....5.2.1..s0+0+cescceeecses 25 volts 
Defiecting-Electrode-No.2 Supply Voltage. .................-000cceceecs 25 volts 
PEIN OC OE SUT LVaLV OLLA RC ter... eset ercicetys cis orate ens P ee oad renee eres eho ae 175 volts 
PUN OMOBECESIS LOTR rts 8 Nerina ane RM kel he odie chore teil clioioiceionc n RU oe 150 ohms 
Total Beam Current (plate-No.1 current plus plate-No.2 current)......... 8.5 ma 
NE TARL NORORO ELON Gree Be ieee oy ope oes ce Me haat oh Se es eS elo bowio bare, AY eatin Slvr ioe PA va ma 
Transconductance: 

Grid No.1 to both plates connected together.................0.000000- 5400 pwmbhos 

Dehectang-electrode No.l to-plate2Nosk™., ug ere wees as eens ee ee 800 umhos 

Wehecting-clectrode No.2-to plateyNiO- Zima ae oH. eects oe deepen slave vl oenets 800 umhos 
AEC TOMO CAL Ose me erst ocr one rn eee nite RL RMS haem ORGS PTET ee a: volts 


* Defined as the partial derivative of the plate current with respect to the difference between the de- 
flecting-electrode voltages, evaluated about the point of equal plate currents. 


® Defined as the sum of (a) the absolute value of the difference between the deflecting-electrode voltages 
when the current to one plate is equal to 90 per cent of the total beam current and (b) the absolute value 
of the difference between the deflecting-electrode voltages when the current to the same plate is equal to 
10 per cent of the total beam current. This sum, expressed in terms of signal voltage, corresponds to the 
peak-to-peak value of signal voltage that is required between the deflecting electrodes to produce peak- 
to-peak signal current at either plate equal to 80 per cent of the total beam current. 


ee romRatings BALANCED-MODULATOR SERVICE 


ELAN TTI NID ETL, NACI BRYON a mR eR Ree te gh ESA oTt PoC RI PRES OORT JCA tenure 300 max volts 
Rea GE NIC SEW COLT AGE on aia ats ate icy Me oo RN Se ie oe als ick, areas aed 300 max volts 
DRUM CTING-LLECTRODE NOL VOLTAGES cisncs ested ibis Se cle Schl e vushers ois +100 max volts 
PMO OCTING-LECTRODENO.2, VOLTAGE 1.8 wis cleo sul aial rorbinls Sr aiuebe = ane Gc) c lehio ree +100 max volts 
ALITA NI GLA WWROTATRI NCCT DLS ne ie all ae aie sail oo a ee ote A flan envied ea I a re pig 250 max volts 
PAPO Oa SO TSSTEA TIONS poker sess Sea oe eG Enea a Sabdaera betta Ub ae a gis 1.5 max watts 
PCE OSOML ISS ATT ONES The seco ack forete AUe Dune Bh ocuton eenaee Mehegettnaiers abet cued 1.5 max watts 
SaaS TNA Se TEAST ET OG Be oe a Meee Reg ae ih ae eat oh Aan ee nS RD So OR a ON Se 0.5 max watt 
PEAK HEATER-CATHODE VOLTAGE: 

Hieatcrneralive with respect tOlcathode... 06.52... oe wwe ceases ue ee 180 max volts 

oater positive with respect to cathodes. .cc.5scicaien aes esses else dls eos 180°max volts 


Typical Operation: 
In accompanying balanced-modulator circuit using separate exctiation* 


ae aM NS OORBETA CHD AGG 5 cco. can cucasaryemensbausbanereveae wayausigent as tec + MANalee aes Zhe abelsycb Once 150 volts 
Deflecting-Electrode Voltage, Each electrode (Approx.)..............06. 25 volts 
EINER ULC TERETE oe. Michele hs ere, dicsase ool aroha enenaluk es Shes encagualteannalgeelats 1%) volts 
PPEACRTACELN SIS Or Sey e cicy Shee Senay Hey ls have De: ee doe sides Oy auto eels otha oudeo obi MCL OIRE ddl ul tsbals 1200 ohms 
Peak-to-peak AF Deflecting Electrode Voltage**. . 2.0... 0.0... ee eee 2.8 volts 
ae DeLee EU CTI N Ooly WOLTA LE: cae ccusutcsisun eit ePaia te ohc fo elestsi System le laWiaylatleun a a tele 10 volts 
emer sumerscrntes Hyer 1! DLA L Cy We aye tenas Sie vs ki oka oy wos tah oentvo Sang snsucv sens ibacgtusaneenanedareceyaiGes 1.5 ma 
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Grid-Nio.2 Greene «esis. ste Sid vs a aia de ed eee ee eee 0.75 -ma 
Plate-to-Plate Load Impedance (Approx.) .....---.sccencsecsucssvsnees 5000 ohms 
Push-Pull, Peak-to-Peak, Double-Sideband Output Voltage ............-. 4 volts 
Carrier Suppresstony..<sc pico bo spa lene a a sesele cre ar aek tacts edie oath Vin nial cralione 60 © db 
ThirdsOrder Dashortiony 2 ii hic Shae alae sein Alem Sele oe els MAA ee erhnenc ede —47 db 
PouriheOrder DistOrtiOw ys ais as aie peso + & hitlccn duke tale ee co ctacieieacai mis vel es gcd ge eet ~45 db 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
Por fixed-bias Operation sc ces <nie Js os nclen ce ee eee ee Sere 0.5 max megohm 
Por .cathode-bias operation’ 25 once Oa Pe sis Sao 2.2 max megohms 
Deflecting-Electrode-Circuit Resistance, Fach... 2.2.6.6... eee eee eee 0.05 max megohm 
Balanced-Modulator Circuit 
PUSH-~-PULL 
DOUBLE-SIDEBAND 
Riz OUTPUT TO 
C9 SINGLE-SIDEBAND 
Ri3 FILTER 
C} 
CARRIER INPUT Ry 
(250 TO 
5000 KC) +250V 
Ri5 
92CS-i10258 
C:: 0.001 uf Ri: 0.47 megohm Ru: 2700 ohms 
C2 0.22 pi Re: 1200 ohms Riz: Quadrature Balance 
C3: 0.001 uf Rs, Ra: 68000 ohms Potentiometer, 2500 ohms 
Ca: 0.01 pf Rs: 47000 ohms Ris, Ris: 2700 ohms 
Cs, Ce: 0.0033 yf Re: 12000 ohms Ris: 0.1 megohm 
C7: 0.1 pi Rz: 47000 ohms NOTE: All resistors 44 watt, +10 
Cs, Cs: Sufficient to resonate Rs: 0.1 megohm percent, unless specified. All ca- 
Input of SSB filter Rs: 2700 ohms pacitors 400 volts. 
Cio: 0.22 pf Rio: Carrier Balance Potenti- 
Cu: 0.47 uf ometer, 5000 ohms 
Maximum Ratings: BALANCED-MIXER SERVICE 
IPERTEN OG. POVIGETAGE.. ..co5 ats sctageret o ote nieces ina RE erie ee ieee ne 300 max volts 
PUATE-NOS VORTAGB atic eee ere ame oot ae aiee atie e eee eh ee 300 max volts 
DEFLECTING-ELECTRODE-NO.1 Y OLTAGE. .aiioe or. = os a eae +100 max volts 
DPELECTING-HLECTRODE-NO-.2: VOHTAGH 22 0. © 02). ene oe aes ee oe eee +100 max volts 
GRID-NO:2 VOGTAGEE Geis ao icc ctaisty, al ca steer west e re pee ine ite co ogee une Rate Reieeaes 250 max volts 
‘PGATE-NOiT DISSIPATION 0) 4cole ve 4 tere Re ee eos esd ee gern ee 1.5 max watts 
PEATE-N 0:3 IOISSTPATION. 15 Lee Oe SiGe cet eee cet ayer here urea ele ee ee 1.5 maz watts 
CRED-N OZ TNPUT 572 ois once Se ee eee Te Pe oe ED Sls En rare 0.5 max watt 
Prak HEATER-CATHODE VOLTAGE: 
Heater negative with respect’ to e€atheade: oni cS eee we ere os ee 180 max volts 
Heater positive with respect,to. cathode... 6 sn oo eee eee oe eee 180° max volts 
Typical Operation: 
In accompanying balanced-mixer circuit using separate excitation* 
Plate Voltage, Maehiplate co. oc cte.c ose seco ek ae OE ee ee ee 150 volts 
Deflecting-Electrode Voltage, Each electrode (Approx.)............---65- 25 volts 
Grid-NoiZ Voltage see Sos a oe eae a Ae EM ree pn ae 175 voits 


se Techhicaoai$——_—_—_—_—_—_ 


AER OGEHRESISUOR ET: Bisa len cent da ee oios ocho co os cake: ka one balhaiulcirebe tote daa REIS Oe at ee 1200 ohms 
Peak-to-Peak Single-Sideband Deflecting-Electrode Voltage**............. 8 volts 
pba k=to-F cake he Grid=NO.LYVoltages . oo. ali ace cele cas pate cleotide. ealele cites 10 volts 
BiaterCurrenummacnuplaccreria sae kee. ccs | cusiatO elo stele eleiegiseere eee tole ececite 1.5 ma 
Aequitas NiOtA MO UET EGIL mee mer sere et ih sacl cgereicctdisreictacin ahr eicictore ere cies cree crane srens 0.75 ma 
Plate-to-hlaterLoad-Lmpedance (Approx.) ... Js a. o.oo oe vcoeecncewenee 40000 ohms 
Push-Pull, Peak-to-Peak, Single-Sideband Output Voltage..............0. 25 volts 
SOR CHIACOLASIED DUCESIOTLT Retire aie oo seta hn, cleee eens) sha ates Nie Poetbeeltcren ere —40 db 
MEME OLTACruoiSGOLUIOIL woccees rere ate tole ce coer) Le ciefare © okecendun io 4s s plotter ete oherene ~40 db 
Molirit=OPaereloiscOnLlOl fan sacisra ede ol cits. s. societies deeie obeay wala wut. 6 le oes, eee mien antes -39 db 


Maximum. Circuit Values: 
Grid-No.1-Circuit Resistance: 


Moratexed—OIlAStO WCLA GION: sage teiodewtyclecs ress. atone he: se omau ame o] Setar oes uok etter Seats aes Re 0.5 max megohm 
WOMCaENOUe=DIASTODELAuLONm vente sk e cotc ch tas he nse stan eao > Se ae 2.2 max megohms 
Deflecting-Electrode-Circuit Resistance, Pach ...00. 005... he ee ee 0.05 maz megohm 


Balanced-Mixer Circuit 


uj 
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c 
SINGLE- 
SIDEBAND } 

INPUT } 
t 


RF 3 
OSCILLATOR | 
INPUT 


92CS-10256RI 

Ci: 0.001 uf Li: Inductor ometer, 5000 ohms 
Co: 0.04 uf Ri: 0.47 megohm Rs: 0.1 megohm 
C3, C4: 0.001 pf Re: 1200 ohms Re, Rio: 2700 ohms 
Cs: 0.04 uf Rs, Ra: 68000 ohms Ti: Tuned Input Transformer 
Cs: Split-Stator Tuning Capacitor Rs: 0.1 megohm NOTE: All resistors, 44 watt, +10 

to Resonate with Li Re: 12000 ohms percent unless specified; all ca- 
Cz, Cs: 0.04 uf Rz: Oscillator Rejection Potenti- pacitors 400 volts 


[The de component must not exceed 100 volts. 


*Operation with self-excitation and cathode resistor of 300 ohms is-similar to operation with separate 
excitation. 


** To either electrode; the other electrode is bypassed. 
+Referred to single-sideband output voltage. 


OPERATING CONSIDERATIONS 

OUTLINE 9, Outlines Section. Tube requires miniature nine-contsct socket and 
may be operated in any position. To avoid excessive distortion, the plate voltage 
must be sufficiently high so that the instantaneous plate-voltage excursion does not 
enter the knee region of the tube characteristic where the grid-No.2 current in- 
creases rapidly. A deflecting-electrode voltage in the range of 20 to 35 volts for 
each electrode is satisfactory for most applications. Some means should be provided 
for varying one of the deflecting-electrode voltages for balancing purposes. The 
balance control should allow the positive de bias voltage to vary approximately 
+10 per cent about the mean value. To minimize distortion, the peak signal voltage 
applied to grid No.1 should be smaller than the grid-No.1 bias voltage so that the 
instantaneous grid-No.1 voltage never reaches zero. 

Deflecting-electrode-circuit resistance should be kept below 50000 ohms to 
prevent nonlinear tube operation. The resistances of the two deflecting-electrode 
circuits should be approximately equal to minimize unbalance. The current drawn 
by each defiecting-electrode is in the order of 40 microamperes. 
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AVERAGE CHARACTERISTICS 


TYPE 7360 
E¢=6.3 VOLTS 


PLATE VOLTS =150 


{ 
(PLATES CONNECTED TOGETHER) —1 0000 39 
DEFLECTING-ELECTRODE VOLTS= 25 Eo 
(DEFLECTING ELECTRODES 8000 ow? 
CONNECTED TOGETHER) Boz 
Fah oo 
— 
6000 6-5 
Ze= 
4000 <9 
FS 


-4 -3 
GRID-No. | VOLTS 
92cs-l0250T2 


AVERAGE CHARACTERISTICS 


TYPE 7360 
E¢=6.3 VOLTS 


PLATE-No.! VOLTS=I50 


t 

PLATE-No.2 VOLTS=i50 aie 

DEFLECTING- ELECTRODE- i200 wks 

No. VOLTS =25 ous 
DEFLECTING-ELECTRODE- 1000 H&L 
No.2 VOLTS ADJUSTED TO GIVE 5328 
EQUAL PLATE CURRENTS. wees 
g00 YASS 
Oo 
OaQNE 
= i 
s0o0bvss 

cf 

400 BEE 

sed ! 

200° 5" 

-6 -5 -4 -3 -2 -Il 0 
GRID-No. | VOLTS 
92CS-10249TI 


AVERAGE CHARACTERISTICS 


TYPE 7360 

E¢=6.3 VOLTS 

PLATE-No.! VOLTS=!50 
PLATE-No.2 VOLTS=150 
DEFLECT ING-ELECTRODE- 


No. 2 VOLTS =25 

GRID-No. 2 VOLTS=175 

Ip,zDC PLATE-No.! CURRENT 
Ip,70C PLATE-No.2 CURRENT 


DEFLECTING - ELECTRODE - No,! VOLTS 


4 A210 82° 6) 4 


PLATE MILLJAMPERES 
92CM-10252T2 
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RCA Transmitting Tubes 


Magnetic fields adversely 
affect the intrinsic operating 
plate-current balance of the 
7360. Although this tube is in- 
ternally shielded to minimize 
this effect, the tube should be 
mounted as far as possible from 
all devices producing extrane- 
ous magnetic fields such as 
transformers, chokes, motors, 
or similar components. Itis rec- 
ommended that an external 
shield be used in those applica- 
tions critical for balance. 

Chassis layout should be 
such that all components and 
wiring associated with the 
plates and deflecting electrodes 
are symmetrical. This consid- 
eration is particularly impor- 
tant in rf applications where 
very small differences in stray 
capacitance can result in un- 
balance. Chassis layouts which 
permit heat or vibration to af- 
fect the components associated 
with one deflecting-electrode 
circuit or plate circuit more 
thanthe other should be 
avoided. All components 
should be rigidly mounted. 


OPERATION CHARACTERISTICS 


TYPE 7360 

E+¢=6.3 VOLTS 

PLATE- No. ! VOLTS= 150 

PLATE- No. 2 VOLTS = 150 

DEFLECTING - ELECTRODE = 
No. 2 VOLTS=25 

GRID- No. 2 VOLTS 2175 

ip, = AC PLATE - No. CURRENT 


iby? AC PLATE - No.2 CURRENT 
hy 


INSTANTANEOUS DEFLECTING-ELECTRODE-No.! VOLTS 


o:- 62—-4 
INSTANTANEOUS 
AC PLATE MiLLIAMPERES 
92CM-10264T2 
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AVERAGE CHARACTERISTICS 


TYPE 7360 

E¢=6.3 VOLTS 

PLATES CONNECTED TOGETHER. 

DEFLECTING-ELECTRODE VOLTS=25 
(DEFLECTING ELECTRODES 
CONNECTED TOGETHER) 

GRID -No. 2 VOLTS #175 


DoJ 
o 


a 


(== 
test eet act ga 
1 eatin een a aes Oe 
2 ee 


.o) SO 100 150 200 250 
PLATE VOLTS 92CM~l0253TB 


PLATE (I,) OR GRID-No. 2 (Ica) MILLIAMPERES 


BEAM POWER TUBE 


Small, rugged, uhf, forced-air, 
cooled, heater-cathode, cermolox type 7 457 
used as af power amplifier and modu- 
lator, and as rf power amplifier and os- 
cillator in compact mobile and fixed 
equipment where dependable performance under severe shock and vibration is es- 
sential. Useful at frequencies up to 2000 Mc and beyond. Class C Telegraphy max- 
imum plate dissipation, CCS 115 watts. May be operated in any position. OUT- 
LINE 78, Outlines Section. Except for special ratings and performance data, in- 
ternal construction, and minor differences in general characteristics as shown be- 
low, the 7457 is identical with type 6816. Tube has matrix cathode. 


PL AMR RV OIA GHACA CH DO) Ce mierart trie cuales sa lontatl sues ie vteteidore hers c'oe oc 6.3 volts 

Ae CURRIN Teeeaits Tete OF cite t ce oh ea ee an Dae aod che sel atone we ae oe amperes 

PATA TINGS DIMES VETNTM UM: fesnseee sicko seals a's) steueis feels’ @aldelateietals ele ne soe 60— seconds 

TLS TNC ek eh a Ce ETON a he ae RT RC PE ey re A 

Dinner INTHERELECTRODE CAPACITANCES: ©... «s+ os a ciels ties. e & + sad RTelS biome © 
TIC MNOMISCOTDLALO sy ee Petes re eens. ane eit yates ee ee Chahdte e's Otten ee BS neue max put 
GTIdeNOnnco Cathode AnG NEAter >. as hecoe ee MEP INAR Shs hale ble besos 14 ppl 
Platetorcathode and: heater™® 24 .iac leveede wcsciel > lo ees rb RSicee levers & Siekerans 0.019 maa ppt 
KOLO N Onde LOLOTIGUN One Se ibey sie) oasis "alae oy eededo ie ses oslo: svlov'eke oneds lle eltus;.2 19 ppl 
RETAIN OSLO! DLALO SMe er eke Settee one ttre eine et ceed Soap tteus MEE ciate eigaeue 6 4.5 put 
Gridanioes to cathode and Neatern viet aes. can ee cai tes Fla ee ee as 1.3 max ppt 


“Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating the cathode and resultant short life. 

"For plate volts, 250; grid-No.2 volts, 250; plate ma., 100. 

®*Measured with special shield adapter. 


TUNABLE OSCILLATOR 
TRIODE 


Heater-cathode, pencil type hav- 
ing integral resonators; used as uhf 7533 


oscillator in radiosonde equipment. 
Tunable at frequencies between 1660 
and 1700 Mc. May be used at ambient 
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temperatures ranging from —55 to +75°C. UHF Oscillator maximum plate dissi- 
pation, 3.6 watts. 


Hater VOLTAGE RANGE (AC/BE) sa o..5 cas oe ei «Gc tmae-t Deen sae eee 5.2to6.6f volts 
EATER, CUBRENT ati VOLS «..4 6. «sce ete odin se oholes 4 2 adc hoe Sheree 0.16 ampere 
FREQUENCY EApprok.) sole oss FL ee ee ee eines 2 on ee eee 1680° Me 
"TUNING ICANGED 2550 5/ cob ee te ent oe re Oe reo oe a ae a eee 1660 to 1700 Mec 
RF CoaxiAL OUTPUT TERMINAL: Characteristic impedance (Approx.)...... 50 ohms 
TUNING SCREWS (2): 

Maximum Torque (Absolute) at tuning-range stops.................. 6.5 oz-in. 


Maximum Ratings: UHF OSCILLATOR—Class C 
At frequencies between 1660 and 1700 Me and altitudes up to 100,000 feet 


DG PLATE-T0-GRID VOLTAGE? a2 ui dad «per etait tints ma Serene sense 8 Se Rene 130 max volts 
DG PLATE GURRENT. cc ec ce ccs Mite naa its a tericie ea saben Shute So caee sin ences 34 max ma 
DC GRmw CURRENT. | (Rit ak oi chic Rice Obiso Die nies. sre Mtg Ree 3 ee eee 8 max ma 
PLATE BREUER i es Grn ier cee ee 4 max watts 
PLATE DISSIPATION? «ci. 2 der oc caereararen stale anata ca atte ca ie os 3.6 max watts 
‘AWBIENT-T PMP EIA TURD IG ANCHE len oo sche Oe. Ss sec oa pa eke Ge ee —55 to +75 a ©, 
As cathode-driver oscillator at frequency of 
Typical Operation: 1660 Me 1680Mc 1700 Me 
Heater Voltagetct te tee Se aes TS Le Re ake 6 6 6 volts 
DG Pilate tosGnie Viibape. cclaee es «saa. ccs Sees 124.5 124 123 volts 
DC Cathede-to-Gria Voltage. os... su « He Ae eeD ania TB 6.75 6 volts 
PTO CTIA CSIBLGTOLN tere soins 'siicslale oe CRE ORE 1500 1500 1500 ohms 
DG Cathode urrent fer cc eects. waa. a5 n.aele' es onaaentala 35 31.5 By ma 
DC Grid Current oe cs aoe kee es ode hae ere eee 5 4.5 6 ma 
Useh Power OutpuuCA prox.) anos oi. sas ce on ae 575 575 475 mw 
Circuit Values: 
Gred- Gir cuit esistance: maximeri: >. co oes a ee cs ce 2400 ohms 
Grie-Giremt eesistance, minim 5 os ti ds Go nee ee 5 ae ce eee eon 1300 ohms 


i This range of heater voltage is for radiosonde applications in which the heater is supplied from bat- 
teries and in which the equipment design requirements of minimum size, light weight, and high effi- 
ciency are the primary considerations even though the average life expectancy of the 7533 in such sery- 
ice is only a few hours. 


°As supplied, tubes are adjusted to 1680 =4 Mc. 


OPERATING CONSIDERATIONS 


Type 7533 may be operated in any position. OUTLINE 75, Outlines Section. The 
flexible heater leads of the 7533 may be soldered to the circuit elements, but not 
closer than 34-inch from the surface of the glass button. Otherwise the heat of the 
soldering operation may crack the glass button and damage the tube. 

Support for the 7533 should be provided by a suitable clamp around the metal 
shell of the tube, preferably in the indicated zone shown on the dimensional outline. 
Care must be taken to avoid clamping so tightly as to cause distortion of the resona- 
tor cavity with resultant change in operating frequency. Connections to the grid 
terminal and to the plate terminal should be made by means of spring contacts only. 
Under no circumstances should connections be soldered to these terminals. 

Accurate frequency adjustment in the 1660-to-1700 Mc operating range, to- 
gether with minimum frequency drift, may be obtained by using both tuning 
screws. Alternately turn each tuning screw not more than one-half turn at a time, 
in a clockwise direction, to lower the frequency. Repeat this procedure until the 
desired lower frequency adjustment is reached. To reach a higher frequency, follow 
the same procedure except that the tuning screws are turned in a counterclockwise 
direction. 


BEAM POWER TUBE 


Miniature, heater-cathode type 

7 5 5] used in mobile communications equip- 
ment operating from 12-volt storage 

battery systems. Used in rf amplifier, 

oscillator, and frequency multiplier 

service at frequencies up to 175 Mc; also used in modulator and af power-amplifier 
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Technical Data 


applications. During manufacture, the 7551 is subjected to special controls and tests 
for heater-cycling, heater-cathode leakage, interelectrode leakage, low-frequency- 
vibration performance, 500-hour intermittent life performance, and intermittent 
shorts. 


Pee AriRy Olnr Alses FLANGES Cb. foo o.n els ay 0 on aacds ween alta haat. 12 to 15 volts 
Pee ME REET N AE LO-O VOUS. c, . . casiy cet dade aun oe ens yo'ceneeeele wre 0.36 ampere 
DIRECT INTERELECTRODE CAPACITANCES:? 
RCI MM LOE LT GOR M Liu x Udit ane fol sPesehi goers cee ck ens A ic ee Se nk oe bape als 0.15 max pep 
Grid No.1 to Cathode, Heater, Grid No.3, and Grid No.2..........0+. 10 ppl 
Plate to Cathode, Heater, Grid No.3, and Grid No.2...........0e0e0e: 5.5 put 
° Without external shield. 
Characteristics, Class A1 Amplifier, with 13.5 Volts on Heater: 
Eater MVOC Ge NPeretenE nn rch ROE e Sc kus OR RIE Bi a oe th eb EP ee 250 volts 
SPE TBI ING 8 5 i yn cl actA Reo Ov CRANE orbits Pa) APRN ICICI aR ae Aa Connected to cathode at socket 
“GHTCLERIRD Ge MUGS RENTg Ss a! ake Ae Ua ID ean Pg Va Rota cc A a 250 volts 
DUAR Gg Ih WATS ATID senicg Scr ce al ea an A te eer -18 volts 
NaCl OL GIO eN OschtOLGeTIG-INOol cs 2.0. ficjo avaieute soln oiertstecslt wicca -efeie a Susie 8.7 
“TRENT Oey ays REO RTENCECES,, 2.3 ain icles cles SNR ERA PEA a Re ee te 5300 pmnhos 
LEY RS. CONUS LETT A ay op oor Soy cee A Oc ed ae eke Ag en a st Be Ae 40 ma 
TEI ge CHOY EEN AN Se pa i a ae Sh ats ae 3 ma 


AF POWER AMPLIFIER AND MODULATOR—Class AB} 
Maximum CCS Ratings: 


ee ANE ULC CES ea PN SBN Sh tec 5 Ca aig fo lssreke Ihdaetbasto¥e'h na ta te 10 (eves ‘wie rare caus enthe ttokae 300 max volts 
SeceRCHMIN (Us GEMM MOMENTS) ons SPUISAL Sorte. occ oh vip ih ia cha dood el ox Rah dna wie Connect to cathode at socket 
PCa LTE NO ORVOL LA GES e rerio 5 alist a io rm feuotelroWe co larms reere he a Yang 1a tollede tole Rllacaty fo tartans 250 max volts 
DIATOM SIGNAH GC, PEATH OURRENT 8. os ess Gates veer 4 es WANA we Wie Boers aire 70 max ma 
AREAS MIT ME SECON AT NEAT BY ENP UT ec Ju poilareHenele loi vila vaio toiw 10 ull tarde arelia pote, te Twinalhg ite ro ‘aya te 21 maz watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUT"™. 2.0.0.5. 00: e tee ee plate da ts a teed 2 max watts 
LSU DES UECA TE LOSS ees ee cm e shine WIS Seehisirel ga Fesxsty fe-ehe fuvrei'o he > Wo Sa Ne'bachetur¥a taterle.'e ¥o-00 “o 4e "008% 10 max watts 
PEAK HEATER-CATHODE VOLTAGB: 

Efeater negative with respect to cathode. .......¢0s..e08vne cee evcuves 100 max volts 

Heater positive with respect to cathode. ......... 0c ccc cee eee eens 100 max volts 
Pulse LOMPHRATURE (At hottest point). .Vis.ssunanar ete tebe bere ene. 225 max °¢ 


Typical CCS Push-Pull Operation With 13.5 Volts on Heater: 


Values are for two tubes 


Pe MEIRL COV UAL Cage rst Mic hs GR SIR osreb ereicidhs, eave g Huta owt wabereret MEMES LR ahs 300 volts 
SACI Ce Shier Serco e ti as, Me orth Sama onotowes @ Aare hehe ee nfatiew Na. Fide eee Connected to cathode at socket 
eee Cie N TEE VIO LEC OS eek sal aise lonenatere te Rises ve teh aboroMoro dey tertiattnagtiuel-aleih lorareste eles 250 volts 
ESN LEE) INI C A OOo ic B Nasa ah.c oso tol care keds Rela ds soteNola cota kemimsiot adits’ arabe tore ce "Petes —21 volts 
enka Ab Grid-NiO:1-t0-Grid-NO.L VOlLta wes scn.:crescjenstersrelv a: s:uvvi cele o) srane erate re » 40 volts 
eset ee AUCLOLULTON Greet ahi 3. itekams Phas tonehedabateltaraiprete sebatene ve jate'e seis. et ei 40 ma 
RetseriitiM-signal © Plate Currents. 5 cirstoscesusnsseie «lokshehers)stutvtelele 9 pselel signstere. y 7 125 ma 
Marie Ale TiG—INIOse COULTON Gs oon-castes cecterots sakes ote Sesatedetera a ofaitetetote’s \oulepere 2 ma 
Maximim-signal DC -Grid-No0.2) Curremt,, .fsisietesalonoretstorets telsreteisters'ale sce she's 14 ma 
Hitective Load Resistance (Plate to plate} i... .0.e0 seed eae eb eh es ce bo olee 5000 ohms 
PRIS LIVIN Gs OWL ao c.s « ofedstetetelotesetote tere lelylotatoce ns slehailelaletetalate’ecnis 0 watts 
REET prmOniCr LIS COLULOM <5 0s Wis oiciancioh ohotet sh teuatle?ohehalatal chote}asitaieleleretahal atobel oxphele 5 per cent 
Meaimuim-sional Power Output (ADDIOX.)). ccc cscnsct eens csntewenes cee 20.5 watts 
Maximum Circuit Values: 

URES ECU TR ERCSISHAN CO's cos cis Giere suis oe isos om lass nloole oie: « siltis/ cei bia) wee. 0.1 max megohm 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 


RF POWER AMPLIFIER—Class C FM Telephony 
At frequencies up to 175 Me 


Maximum Ratings: CCS ICAS 

Per LATE VOLTAGE ce. ss. secs es Satine cate Ada Vere Pura Seyeeearat ars 300 max 300 max volts 
EIEN S Pet PONE ai sre te ce Sistete) ofore sclane, cele ienederale Sateen aie Connect to cathode at socket 
MC RTI Th eVOLTAGH sere c% ayes oa eave selie ee eiacse ee is 250 maz 250 max volts 
EMOECTITD ICL. VOLTA GEls a +, areftie cies vlarelidiahcieat chebereienattteve oscars’ -—125 max ~125 max volts 
POPC CATE NCURRENT:. ost s ans cele celea eeeeeles ne AG acicsar ur aie 70 max 80 max ma 
PEt RID Ore CURRENT: 0 ore erictele elt hea tee ie ctalele ecete’s Aaidaae 15 max 15 max ma 
DC Grip-No.1 CURRENT,..... Wee pshe orev oisiian vidi czahetntse aantns Seestee 5 max 5 max ma 
OTST EE a lanl es el ee DP Ue En ae anette 21 max 24 max watts 
POLO LEU Ti erate ere sito 0's vets el arive ietests e's Peer sty euia 2 max 2 max watts 


a RCA Transmitting Tubes 


PLAT HED ISSIPATION: chants < ctoicls ote eres ie hep iel=l cat otolewi aust Pea 10 max 12 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..........eeee-s 100 max 100 max volts 
Heater positive with respect to cathode. .........eeeee- ‘ 100 max 100 max volts 
BULB THMPERATURE (At hottest point)... 2.5.5 66% <00-00 sce s 225 max 225 max ee 
As amplifier at 175 Me 
Typical Operation With 13.5 Volts on Heater: CCS ICAS 
DC Plater Volta rer. rts yo cel eis, sveles a) teepaist ene alors acalaporeya)> 250 300 300 volts 
GTAVINIOs0 Sc 5, cha 5 PES cna Sani nese eo TER ee she accede mets Connected to cathode at socket 
DC Grid-No:2: Volbage ss ass od 6 Reon Seo tee 200 200 250 volts 
DC Grid-NOol Wola teties i cc ioia aia ie are eames —40 —42 —55 volts 
Peak RE Grid=Nort A Oltage ns ttn Ae estes AT 52 62 volts 
DC Plave- Currentis to ete as Se ae ae oer 60 70 80 ma 
DCG TIOSINOs4 MCUT YONG. ok ion we Sie ey an ie cd cersiie vt once 3.7 3.7 Byik ma 
DC-Grid-No.! Current, (Approx.):). >... ee es 1.5 Agi t 1.6 ma 
Drirver.Power Output (Approxs)ere . picsokes sts elie 1 1 ns watts 
Usetul' Power OutputdApprom) fs) pcebse oss deed ere 6.5 Res 10 watts 
Maximum Circuit Values: 
Grid-No:1=Cireait: Resistance : 55.2.2. 5 254 vas soe es See Ve 0.1 max 0.1 max megohm 


PLATB~-MODULATED RF POWER AMPLIFIER—Class C Telephony 
at up to 175 Me 


Maximum Ratings: ICAS 
DC PEATE VOLTAGE... 185. Sone on ee Le ea ee Rene See 250 max 250 max volts 
AIRED ING oro lee tee ik ns to yee eh oa ee es eS eos Wo Sas Ge IS Te Connect to cathode at socket 
DO. GRINGO WORTAGH . 7455 penbho estes oe eee ees oe 250 max 250 max volts 
DCUERID=N OS NiO DTA GI eyes so, vy trey’ spo) sho diws sive nious ei doee esl Cusveleeale -125 max -125 max volts 
DC-PLATECURREND® ©... <cteacceas ho bee eee ee Sas ooo ee 60 max 70 max ma 
DGC: GRID-NO- 2 CURRENT. 4 occaaw 2 pee oe dae a nal es reo ee ae 10 max 10 max ma 
DEeGRID-NG- CORRENTE. 0. 35 sais J eee eee bie Be oie woes 5 max 5 max ma 
PRAT TENT ee ee orc as Rea eat rc oie 2 ira ee cota Rene 15 max 17.5 max watts 
GRID-NOg2 ENPUTE ea acc oneness sneee sorrel ee Lee eee ee bhrE 1.4 max 1.4 max watts 
PLAPHYD ISSIBATEON CE % (a's )s iota os cn Oise ewe tenet ele oii essa T max 8 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................. 100 max 100 maa volts 

Heater positive with respect to cathode. .............-.+-- 100 max 100 max volts 
BULB TEMPERATURE: (At hottest pomt)) 2. «.1c-cos isis a eure ne 225 max 225 max °C 
Typical Operation with 13.5 Volts on Heater: 

At 175 Me CGS ICAS 

DC Plate Woltace vs. Macenatint ie Sis. cas a ee eee 250 250 volts 
GndsyNiois =. tec oe ce eae ee ts Se ew Dee eae one Connected to cathode at socket 
DC Agrid-=No-2 -Violgawes ew ee eee ie ae eee es oe eee 250 250 volts 
DC Grid=Nosk Visita ree™ 7.0 ee a Bec ei oe tatane hae eee —70 —75 volts 

POR: STIG = ING: Lo PeSISLOL (Ol ge. bu cin aint ny pieteie oheia ier oie 33000 33000 ohms 
HE Grid-Nosl Voltavet.. 0.0). kc boise ee ce eee 15 80 volts 
DGC Plate Corrente i 6 ees Sue 2 ie ne Coe be oo eee 60 70 ma 
DCG-.Grid-Now Currents. +0 eee os oe Ae See 225 3 ma 
DCiGrid-No-Gurrenti (Approx) a0 6 ik w-s setelrtes. see hloa ene a: Dew ma 
Driving sl OWlr- CA DPLOX,) 3" 2a eine coe che See eee oie oie ae 1 1 watt 
Useiniibower:Oatputt san ka. siete secre ees ons Bane ae oe 6.5 TG watts 
Maximum Circuit Values: 
Grid=-No5)-Circurt. Resistance wis ooo ais alee seis lotsue eos oun es 0.1 max 0.1 max megohm 

FREQUENCY MULTIPLIER 

Maximum Ratings: CCS ICAS 
DP) CaP EAP VOLTAGE eo ia arate: cteterw. a 058 auens isa. 0 RAE atele eae 300 max 300 max volts 
GRID INGLIS 4 sere oon se ee es teeta s abe WIE hak le Re ee Connect to cathode at socket 
DCSGRID=NODeVOUTAGE: so. cicis civintahe c shekaie staan ste we aie 250 max 250 max volts 
DG. GRID-NO AP VOLTAGE cciccts cscs Ore ee ee ei aio eee eee —-125 max —125 max volts 
DC PATH CURRENTS tars cacaieys fat erie eae wis iene lcroieo ws eaeteae eos ele as 50 max 60 max ma 
DGC{GRID=N 0.2, CURRENT 0, c1eyevs. 0.6 sisue <a ieee op is tele hebetebei remiecie 15 max 15 max ma 
DC. GRID NOHFC URREING oc cieisraiatv isle a, 'sieics coke sasJove cosaie ereteleeuasionnes 5 max 5 maz ma 
PEAT CENP UIT An eter see aiseacous ater sie es one a eucseie aieteee eieieherolenauatatetinese 13 maz 15 max watts 
GRID-NO22 INPUTS Gio carene rete oats ierert ie, bie lala bovehaeinche ele Teccuelehe eieietals 2 max 2 max watts 
PLATE! DISSIPATION: 2 2c Aeiardte erode Sete Wile nieuwe Gaal selede totes mielate 10 max 12 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..... HAR oe te 100 max 100 max volts 

Heater positive with respect to cathode.......... Sites : 100 maz 100 max volts 


Technical Data 


BULB TEMPERATURE (At hottest point)... 00.0. 00.0... 004. 225 max 225 max AG. 
Typical Operation With 13.5 Volts on Heater: As doubler to 175 Me 
TL LTR ROGT) UeTyigey a AES re Rae a ree eg Saree are, ie eee 250 300 volts 
[SERCO GER 6 = <n se GREER RA ee arena eect Connected to cathode at socket 
PNG erTid a OEM LALO: feet scrcle cvalte olole. % ala tedal bhuc seid Kreme ete 200 250 volts 
PO er OPM MOIR T OD 2h. eye kaa itr wie oleh CislalS era yleré Gavekiwie ele Oke —53 —66 volts 
Borner NG Le TCRISCOL, OL, a s)4;dadir Gb ep Hoke coieeia cece 53000 44000 ’ ohms 
fae Kat uhesric= I Os ty V OLLAL Circ nce spcinte te abucue tiie: tr, cue tehene 60 74 volts 
NOME TRUS COUIETCU Gf tae ee rote oe eciee e ke ees coer Ces 50 60 ma 
BAGEL O coeur T CM Uitte wie aie ote ele eee eo ee ces ele ets 2.6 3.5 ma 
PAG GridaNioul Gurren ts CAP DILOR.) ja ateiiees ward csi ware wee ane ba 1 1.5 m2 
POT LOCE LO WET PPTORi ts aes oat BAe ooh acide aa tba Lee 0.4 0.6 watt 
SOSCLIEMARWET CUIEDILG [eis © spins tite ae ie es ae Sus Ree Nene ea eS 3 4,5 watts 
As tripler to 175 Mc 
TIO Silvie Wel eo So a oe es ge SA ere ret ee 200 250 volts 
RECN cae ramet meta Cc Moin 0S choy tonics duce abe ae eeneew octets, abodes 8 Be bins Connected to cathode at socket 
ieee —NiOee PVOLCAL CLA dcritclniel oye hat oS eda kee ti boas sg foie 200 250 volts 
MM TICS IN OrtaV IEA Cette nes py fe eee ae eee tea he tee « —90 —120 volts 
Penc mustteEr=IN Ged pr CSISCOLLOLS i auto bred cou a bnt wheleit so eanucens 50000 70000 ohms 
Pe mE CGT IN OrE = VOLLA PO. caichea ore aieie onesie sisla ele aint e De 105 130 volts 
SMe ACH UTTON Gey. wea: s inc oe cue Fike sede dhe dade Heian AS 50 60 ma 
MOREL SN OSAGUTTON Ge). co ce cc ot faite eietongiackced kyocera 3 3.9 ma 
mMesGric-No.e Garrent (Approx. 0. boca oe oe 1.85 TET ma 
WriviNePeOWeVeCATDLOX contd aks hes peeled seestewled ae Sana daee 0.4 0.6 watt 
tieerIme GO WerLOULPILt |e rusesticw schd “eApee a2 demialddaus.se Seathh 1.4 eet watts 


Maximum Circuit Values: 

emery Gr eCAPCUIL Te CSISCADCE ic. jo wh. erauniomietslore oes as eee en 0.1 max 0.1 max megohm 
=" Averaged over any audio-frequency cycle of sine-wave form. 

* Obtained preferably from a fixed supply. 

5° Obtained preferably from a separate source or from the plate-voltage supply with a voltage divider. 
If a series resistor is used, it should be adjustable to permit obtaining the desired operating plate current 
after initial tuning adjustments are completed. 

* Obtained from a grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed supply 
or cathode resistor. 

*** Driver stage is required to supply tube losses and rf circuit losses. The driver stage should be designed 


to provide an excess of power above the indicated values to take care of variations in line voltage, com- 
ponents, initial tube characteristics, and tube characteristics during life. 


{+ Measured at load. 


“ Obtained preferably from a separate source modulated along with the plate supply, or from the modu- 
lated plate supply through a series resistor. It is recommended that this resistor be adjustable to permit 
obtaining the desired operating plate current after initial tuning adjustments are made. 


44 Obtained from a grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed sup- 
ply or cathode resistor. The combination of grid resistor and fixed supply has the advantage of not only 
protecting the tube from damage through loss of excitation but also of minimizing distortion by bias- 
supply compensation. 


AVERAGE CHARACTERISTICS 


TYPE 755! 
350 E,=6.3 VOLTS 
GRID No.3 CONNECTED 
TO CATHODE AT 
SOCKET. 
300 ; GRID-No.2 VOLTS 250 
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PLATE (Ip) OR GRID-NO.2 (Ic2) MILLIAMPERES 


PLATE VOLTS 92CM~10304T 


RCA Transmitting Tubes 


OPERATING CONSIDERATIONS 


Type 7551 requires Miniature nine-contact socket and may be operated in any 
position. OUTLINE 9, Outlines Section. 

Shielding of the 7551 in straight-through rf amplifier service is required for 
stable operation. To minimize external feedback from the plate to grid No.1, a 
grounded shield crossing the terminal end of the tube socket through the space be- 
tween pins 2 and 8 and the space between pins 8 and 9, is generally adequate for this 
purpose. 

The heater may be effectively bypassed by grounding one heater pin at the 
tube socket and by passing the other heater pin to ground with a low inductance 
capacitor. To reduce degeneration in the cathode circuit, two base-pin connections 
(pins 1 and 9) are provided. The cathode circuit should be arranged so that the in- 
put ac current flows through one cathode connection and the output ac current 
flows through the other. This circuit arrangement will reduce the effect of the 
cathode lead inductance. Both cathode circuit returns should be grounded through 
the shortest possible connection. 

The rf impedance between grid No.2 and the cathode must be kept low, usually 
by means of a suitable bypass capacitor. In telephony service when grid No.2 is 
modulated, a smaller bypass capacitor 
than is used for telegraphy service may be 
required to avoid excessive af bypassing. 
However, if the capacitance value is too 
small, rf feedback may occur between 
plate and grid No.1, depending on the cir- 
cuit layout, operating frequency, and 
power gain of the stage. AF bypassing diffi- 
culties can usually be eliminated if the 
grid-No.2 bypass capacitor is replaced by 
a series-resonant circuit which is tuned to 


AVERAGE CHARACTERISTICS 


Type 755l 
E¢=6.3 VOLTS 
GRID- B- Ne Be CONNECTED TO CATHODE 


KET. 
GRID-Na.2 VOLTS=250 
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GRID-No. | MILLIAMPERES 
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GRID-No.I VOLTS Ec): 
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5 —— resonate at the operating frequency. This 
circuit presents a high impedance to audio 
0 100 200 300 frequencies but a very low impedance to 
PLATE VOLTS : 
g2cs-103077 ~—«tS Tesonant frequency. 


HIGH-MU TRIODE 


Heater-cathode, ceramic-metal, 
vA 5 52 pencil type used as a low-noise ampli- 
fier in receiver applications up to 1500 = 
Me. It is also useful in applications 
requiring fast warm-up time and in 
equipment where dependable service under severe environmental conditions and 
long life are essential. 


H H 


HATER VOLTAGE CAC/{DC) See cttrsre he tere Sale ea iS cic here en oe en 6.3 volts 
HEATER CURRENT 26. God uVOlGS ten aes Ga ett nis oe ee eee ee eee 0.225 ampere 
CATHODE WARM-UP TIME (Average, to reach 80% of operating plate cur- 

rent: for heater volts, 6.3; de plate supply volts, 80; de grid volts, 0; 


cathode resistor, 0 ohms, load resistor, 10 ohms)..................05. 10 seconds 
DIRECT INTERELECTRODE CAPACITANCES: 
Gridkto DIate ns far rte a tt ecb ka care waar ee AEE Bruen cara Woe wie ame a. ppt 
Gridyto cathode and-heater. 7.2.5.5 pas hiaol 8s ch eevee ones aia ene 4.4 ppt 
Plate tovcathodeand heater: 45... tos.ca cae evel aete cuties See IS ta eee 0..04 max wpe 
Heater to cathode. 35 2o5 Gide cranes wee re nen rane 2.6 put 
Cathodeto platen te eens ee tac a Ce te letie so ae er bese cisiaeier eee 0.04 max pe 
Cathode torerid ‘and heaters... cas . cs sts eae ere ene oe te nee eee oh ppt 
Plate: to prid and heater oon. 6... cis». anedatteteusnsnsen oeeesi ie halen ieee ice een meee 2.0 ppt 
PUATE SHAT PEMPER A TURE ce ic. 5/5 ys apis oe ee Hei ate Cee ETT RIO Cee 225 max at 


ae CJT echnical Data 


Characteristics, Class Aj Amplifler: 


EIR er tee MADE TRS CS MEME Te eons w rat ecsiietiel 6 eunee’ by A aG.6 6. 00a, a ona eusioteas Sie ous eieselieusliole ie iv isice 125 volts 
ORE NOUGEEVCAISLOL, o'r oie aie) sa feta ar aeteme tee Mele ele aso Phe W Riera ROE e krtioe alloiee SRD Bee 50 ohms 
PAUIPD PILE CEC AON AC UOT asic) aie ere vial aha Pas) Wee Manaus nba sta lle steve bidile auaia vel Misteratengiigas’ a's 80 
OP MEVE SIS ER ITCORGASD DON lin int accus-a,s essirl oneciue eususts Nh oi buolie eiscals, sie eek anes actu oes 6000 ohms 
Ser eMMNC CGC Oe foreth oe oa cue a ehereie, eee a ateGeae te Tee ie fiers cc ck bolle ub Ore iss See 13500 umhos 
Age, Tb eg ed 5 a Ae eae te See oon ES MS Sie ee hae <i Bee mene meee he a ot ee 13 ma 
RF AMPLIFIER—Class A} 
Maximum CCS Ratings: For altitudes wp to 100,000 feet and frequencies up to 1500 Mc 
SCOP TEATORV OL TAGE) os ois.gce os oa Beate sates Satie cauR eS eA sce cae SEs Sac noe eral e tts 250 max volts 
MPG Pea I OMET AG Hicttin oan irae cichy os eiel cee Shetek EN Oe tierce whore eas —50 max volts 
DUC REAR E CURE EIN Tetra ts Nite oh piceetahs GPa a selene to elie careret se ath le SAE tale sha leeamtee Oy 25 max ma 
Erp ci MD) DSS VR mo Mig CO) SIR ae a ee Ae ce en a BL er ae dae 2.5 max watts 
PEAK HBEATER-CATHODE. VOLTAGE: 
Heater negative with respect tO. Cathodes .cscris Gee ee ole cle decin ci ctmiatas 50 max volts 
Heater positive with respect to cathode... sce ee ee tee tees 50 max volts 
. : J ; wee At 550 Mc At1100 Me 
Typical CCS Operation in Cathode-Drive Circuits: with 5 Mc Bandwidth with 10 Mc Bandwidth 
CrP late=tOsGrid BV OTAGO ala wc elem ae oare eles ames Re RRR rae 125 150 volts 
PPCM EPLCESISED Mere cis ot oes ide a Cee CU Ae) Sale ee ee ae eee 50 50 ohms 
LDN t SloNAlieNe ORANGE ic isetrde wae dae eels dee otels om -70to-20 -70 to -20 dbm 
Mee LALA ITTOIUGE ss feo Pa roe o OSE SUM AD OE DC eee 13 1325 ma 
Eaea pest, ET) MMMM TERE EL AOS i Siem coe sysla ain wie mies © aw oliers a 16.5, 16 db 
RR cna Some Cra MEN eee rit Fal aay docigi e Sidi sl stew Sia ae aici ere siaha ase 6.5 IPAs db 


Maximum Circuit Values: 


Grid-Circuit Resistance: 
HI OPMIXCO- DIARIO PCLAUION cos icin a nie cette cere tae caete eee aisle ls Fe ois je sete waree te Not recommended 
REED AGC DIAS ODETAGLION oii «cts =e er sacle bys us ele ole & cuess le clei oho ouefyl s leneten 4 0.25 max megohm 


OPERATING CONSIDERATIONS 


Type 7552 may be operated in any position. OUTLINE 68, Outlines Section. 
Connections to the cathode cylinder, grid flange, and plate cylinder should be made 
by flexible spring contacts. The connectors should make firm, large-surface contact, 
yet must be sufficiently flexible to insure that no part of the tube is subjected to 
excessive strain. : 

~The cathode should preferably be connected to one side of the heater. When, 
in some circuit designs, the heater is not connected directly to the cathode, pre- 
cautions must be taken to hold the peak heater-cathode voltage within the maxi- 
mum rated values. For curve of average plate characteristics in cathode-drive 
service, refer to type 7553. 


GAIN CHARACTERISTICS 
CATHODE- DRIVE SERVICE 


TYPE 7552 

E¢=6.3 VOLTS 

PLATE-TO-GRID SUPPLY 
VOLTS =125 

CATHODE RESISTOR (OHMS)=5O 

INPUT-SIGNAL LEVEL 


NOISE FIGURE CHARACTERISTIC 
CATHODE DRIVE-SERVICE 


TYPE 7552 
E,¢=6.3 VOLTS 


2 247 (dbmsz-70 o | PLATE-TO-GRID SUPPLY VOLTS#125 
se © | CATHODE RESISTOR (OHMS)=50 
122 &, FBANDWIDTH (Mc)=10 
= ec 
© 20 3 
4 z 
Wig ui 
e 16 = 
14 
4 
12 400 600 800 1000 
10 FREQUENCY~Me 
350. 550. +750 950 92C5~10270T2 


FREQUENCY- Mc 
92CM- l02TITI 
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RCA Transmitting Tubes 


HIGH-MU TRIODE 


Heater-cathode, ceramic-metal, 

7 5 5 3 pencil type used as a low-noise ampli- 

fier in receiver applications up to 1500 

Me. It is also useful in applications 
requiring fast warm-up time and in °* 
equipment where dependable service under severe environmental conditions and 
long life are essential. The 7553 is similar to type 7552, but has superior performance 
and environmental features. Type 7553 may be operated in any position. OUT- 

LINE 68, Outlines Section. For other considerations, refer to type 7552. 


HEATER.V OUTAGE (AT1/ DO). oi sic sicssta Wee watesaowte nda enon & acne aN eee 6.35 volts 
HBATER CURRENT 96 623 Volt. ¢ isis.0, 0.5 cncis' rec .cseue ane Wo eee eee 02225 ampere 
CATHODE WARM-UP TIME to reach 80% of operating plate current}....... 10 max seconds 


DIRECT INTERELECTRODE CAPACITANCES:t 


AXIO IBLE aise vars sdreat Speke e, © sieves iS ee bin Calan Aa Dake aaatpaintens eave Bee ew 2.4 ppt 
Gnridtto cathode: and Neatererttaee iis 5 sekccite.cc + so'sqik acicieie ae wele cole ance 4.4 put 
Pinte to cathode and NCAter. — ets on oe snemolaie ore elevate share ore nlaic eaten 0.03 max pf 
Heater‘to Cathodes. seer Clon oc whew oma dards a a a rere re eee an eee 226 ppt 
Sattode:to plate. wemsn come coed cw mikin Ne Ma Seimei Rho ote ee eee 0.03 maz pf 
WALNOGE LOVETIA GNGTHEACEN wye.o- oo. nalinrn’o/s ee «. 9 -ere srareiesana eee age Sra ee 7 uf 
Plate do -rrdiand theater ses were rete e ooo eta = 2 sietein Sieyelccaie weetetavts bs aoe eherer tree 2.4 ppt 
PLATE SWAG TEMPERATURES soisrraragioucateles code be tee anes ee ae eae oe 225 max °C 


+ For heater volts, 6.3; de plate volts, 80; de grid volts, 0; cathode resistor, 0 chms. 
t Without external shield. 


AVERAGE PLATE CHARACTERISTICS 
CATHODE ~ DRIVE SERVICE 
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PLATE~TO-GRIO VOLTS 92CM-10458T 


20 


a 
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GAIN CHARACTERISTICS 


BOSE. FIGURE CHARACTERISTICS CATHODE - DRIVE SERVICE 


CATHODE DORIVE-SERVICE 


TYPE 7553 TYPE 7553 
Es=6.3 VOLTS E4=6.3 VOLTS 
PLATE-TO-GRID SUPPLY VOLTS =125 PLATE-TO-GRID SUPPLY VOLTS =I25 
2 CATHODE RESISTOR (OHMS)=50 oy CATHODE RESISTOR (OHMS) =50 
a as INPUT~- SIGNAL LEVEL (dbm) =-70! 
ar Pa 
BP | on 
o < 
i oO 
oc 
a ey 
5 2 
400 500 600 700 800 900 1000 
FREQUENCY-Mc 10 
92CS-10455T2 400 500 600 700 800 900 1000 


FREQUENCY- Mc 
236 S2CS-10456TI 


Technical Data 


Characteristics, Class Aj Amplifier: 


PaebEY Ol GaP OMmne Te Mine ta lic sy arsictacstalerst Gee's" alee SOOO ey CORO 125 volts 
OG OCOMEVESISHOL Ee. hrc tre eee anal o aati ete Slete ha oe aiciotatet clereietelsle ers) e 50 ohms 
EMIINI MICA GTOMMIEA CEO, cera iia ois. ow costal ane oa phere onevanet areca! pic Troker gle ened lemons POO OACS 80 

pra eamn Pee ATMO TOPO XO) Os aie Gee al coer eel 6 Wet ga'NG, Wino wie ow 6.4 tie sigan si 6150 ohms 
Pretty CLIC CAT COMPON OPO Re EN citer rerays ale ecsal ai aictaile! charg: tevans tors ooh clereacs 13000 pmhos 
Palace OLE LCL ewer RMON He Sok al a esr Seseet «i ch and rv hh rele UN ha av oro aigtere ale Os 1205 ma 


RF AMPLIFIER—Class A} 


Maximum CCS Ratings: For altitudes up to 100,000 feet and frequencies up to 1500 Me 
EYE! TPM ENTIS WOTRTO NETO ti a We SO Te een a 250 maa volts 
Ree BED mVOU CAGES crepe wey aah tlcco Pesce. 5c hare counles bales ood s'G ay ov ey ee sie BOCA SORE dual « Revi VOR « —50 max volts 
By Ear AT CEM COMIERER EIN Ee ce ted MOUE a. carisskt osay cs ack as, ahisuts ahcy'e, bs ay doco RECS Sie od DAMS 25 max ma 
1 PCASTIND; HDHEISPT DYNO IS Sha ra ape hare ae eo ae eS a ae 2.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater nevativeswith respect; tO Cathode wn... csi dates c vise 6 os cele va cee 50 maa volts 
Heater positive with=respect to cathode. ..1.....600.sccrewnsorece cscs 50 max volts 
Typical CCS Operation in Cathode-Drive Circuit: At 550 Me At1100 Me 
OG Pl ate-Fo-Giid Voltage... clea oc 8 five weldla de cutee Sehaxe Fhe 125 150 volts 
IG MOM CHINGSISLOL Steen osc ram hiloccs, 5 sae dew wudes were c's en tedailshanns 50 50 ohms 
Hrroltesignalviuevel Manpved tc. . vincc acs oad sci a ele eediecce eet -70 to—20-. —70 to —20 dbm 
JES TEMER EEN UST Os ce aR Sun oe a le ek ORR a 12.5 14 ma 
Power Gain for bandwidth of 
se LC eae ME rane Ole co ue Ais. ois 'ods Se oes ait, obra Seelaisa w acdictelene eters - 20 db 
© Wis 6 4 eo SRA eee ee en eri 16.5 ~ db 
SR NUCH React ole vec Gis ovthleuteeeee Ge Rtatays set ctierre - 18 db 
BNOLRCR ENE ULC meme Ie clieecs (its, ot oa acer seelae onen’ Ricken cavustebeioee cone 6.5 2155 db 


Maximum Circuit Values: 


Grid-Cireuit Resistance: 
Por fixed=bias operation.........c..ccccece Sool eae Rickie a ce COG recommended 
MOEA O GC“ DlASTOPELA tO... nies treo aie ators eleig eisialie, Slovein © hereelere oe tere 0.25 max megohm 


HIGH-MU TRIODE 


Heater-cathode, ceramic-metal, 
pencil type used as rf amplifier, oscil- f 5 54 
lator, and multiplier in airborne equip- 

ment up to 100,000 feet without. pres- 

surization and where. dependable per-.. 

formance under severe shock and vibration is essential. Useful with full input at 
frequencies up to 5000 Mc. Class C Telegraphy maximum plate dissipation, CCS 
2.5 watts.’ 


Paneer AE CACLOC) Oo 5 5.000 xo. ete Te ot opt aegahne hour ett eaenstoeae slate 6.3 volts 
SBCA DER TOURER MNT AG. OcOuvOLtSic.s cleo eons ae -4 aieaiend sete Megane s ta) 2 6 ease 0.225 ampere 
CATHODE WARM-UP TIME to reach 80% of operating plate current]... ...::- 10 seconds 
DIREcT INTERELECTRODE CAPACITANCES:} 
Re RL CELORDLAL OMEN AR Aor peu a cite ar ithe cies ceca antes Tanaeel crane. oF sromouaineteea et Seas! © 2.4 ppt 
TI GEOICRTHOGEIANG NEAteDs ccicc o ce erocutow ee eee este elon orenie ees 9 Son 4.4 py 
MeCeIPOLCaCNOGOTaN dene AteN vt. cei teectnals detettototel crocs «etek stole ia ctate to 0.04 max pt 
ECCT RU ONCH THOM Greer air he cece ne Si cacnutivel olelie, Oyerere, sich Se reuererttetouse sr iy! exe 2.6 ppt 
CRORE TEC e 6 BSIMO Dm Otel a ales Ov Oia cininrc GlstoOierdiooiciao oigmoicrcm c 0.04 max put 
SEP OULATOTIO ANG DEALEL 22%, cis a sails pkee Cee susie see eh es 8 8 fae ae fi put 
Pines tretigatsl ciate bl Varhes des Bee. dik arierd GmioeSe aid oc okie cl Cain: Gator araenGiowur © icra Dad ppt 
Te SE ATM ENR ATURE: tog eitehssWikaisie stlelstele eel cel sie eaters: suanoge alleys) alesse 225 max AG; 


} For heater volts, 6.3; dc plate volts, 80; grid volts, 0; cathode resistor, 0 ohms; load resistor, 10 ohms. 
t Without external shield. 


Characteristics, Class Ay Amplifier: 


BAtCNVOLtAZO NS ok. cece wade ers aie ie elite e ctctatieiner a hele MO Oe Co ere ; 125 volts 
BPE ETIVESISLOD sche s eterd sloveneis 5 ve aje'e Pee ousstte leuonoieracane, cuakens Saiternsees raat ates 50 ohms 
Amplification Factor....... CoM REAR eetote uation Teta ietoeceseeita late Thatnehens ois walatele uch 70 

Plate Resistance (Approx.)......+- Se SRS ASG SO EE DOGS Saas Sires 4400 ohms 
BPRANSCOMUUCLANCE S| goals v Hole Gis 60, a onecoaepeite ions Fonte ate te cecasaterecoreasieusoslcngersasaaes 16000 umhos 
SETEESELD CYTE) Me ny) agewsbeus bahals ish oie eerie. oeiestneus a8s0sep8yonoueusicr. 9.6.0) 01's 14 ma 


RCA Transmitting Tubes 


RF POWER AMPLIFIER AND OSCILLATOR— Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 
At frequencies up to 5000 Me and altitudes: Between 
i é Up to 80,000 and 
Maximum CCS Ratings: 80,000 feet 100,000 feet 
WC PLATE VORTAGE,. & FURS oRbclonetestlo histase ocala te Prarie toes eee 250 max 200 max volts 
DC.GRID: VOLTAGE ) 5-28 Sea AS Be Ses Gabe ieee ois —50 max —50 max volts 
DC CATHODE CURRENT... fate Sak Se recte ets aia eee ah 25 max 25 max ma 
DC GRID CURRENT os outs oo) ceeaniessvosiniaie Sieae alee seis ine he oy elie 6 max 6 max ma 
PLATE DISSIPATION: 3.50 ew se Oak. eee aa cate we Hee a ak ee ee 2.5 max 2.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..............--- 50 max 50 max volts 
Heater positive with respect to cathode. ............--5- 50 max 50 max volts 


Typical CCS Operation in Cathode-Drive Circuit: 


As oscillator 
At At At At. sae 


500 1000 2000 8000 4150 
Me Me Me Me Mc 


DC-Plate-to-Grid Voltage. .: 25 i.00<c0e ces 205 203 151 125 200 volts 
DC Cathode-to-Grid Voltage.............. 5 3 1 0.1 0.26 volts 
Prom.a PriG FOKIstGP Gl, coals -wxhis ewes eh 1000 600 250 500 130 ohms 
GCG Cathode CGirrent.- ees Aitie csc eens e's 21 24 24 20 23 ma 
OC Grid Currente ence a «Use irlen ie 5 5 4 0.2 2 ma 
Useful Power Output (Approx.)............ 1.6 1.3 0.5 Os I Ne - watts 
As amplifier At At 
500 Me 1000 Me 
DG: Plate-to-GridvVoltave . . eet aes ce Bak ie ea ea ee ee 204 185 volts 
DC Cathode-te-Gaid Voltage es accuse <cinyata tava eveieein ase, 56 recon 4 10 volts 
From a erid resistor Of. goide caus: <cteae ects Sees es 800 2000 ohms 
DG Cathode’ Canrent. = 5. ic accent ee oo ae sine aw te et 21 24 ma 
UDC) Gopi Carre ee ss are ws cl wae te emda eine mie cae 5 5 ma 
Driver Power Datput (Approts icc ve ec ee tes ea inns tke 0.2 Ko2 watt 
Useful Power Output (Appromee . 52 fsa sSsnn tse ee cee 272 1.4 watts 
Maximum Circuit Values: 
Grid-Circuit Resistance. 20.06 oe. gets hee Se ae See es Use boss fre 0.25 max megohm 
FREQUENCY DOUBLER—Class C 

At frequencies up to 2000 Mc and altitudes: Between . 

Up to 80,000 and 

Maximum CCS Ratings: 80,000 feet 100,000 feet 
DCPLATHY OLTAGH : . S3eeia oe aaa eas ce ete Loves betes 250 max 200 max volts 
DC GRD VeUrAgs yeas «x te eee ens ores Besa hee —50 max —50 max volts 
DC, CATHODE CURRENT ¢ giix sisi gia th as bie eccrte n tin crete eee mip ernie 22 max 22 max ma 
TIC GRE CURIENG fo cae oe Stearn Mie ete Sy ct a Tk ae el tore ete 6 max 6 max ma 
PATE DISSIPATION, Sots ok Ca ete ES ON eae eee 2.5 max 2.5 max watts 


Typical CCS Operation in Cathode-Drive Circuit: 
Up to 550 Me Up to 1000 Me 


DC Plate-to-Grid Voltage. . .s..045.%..- < sly cies e's 193 207 218 181 ~ volts 
DC.-Cathode-to-Grid. Voltage. ... 0%. Jeslsceses 18 7 18 6 volts 

Prom A STIG TESisStOLr Ol wn. ce oe Bienes 3600 2300 2600 2000 ohms 
DC Cathode Currentsc cy oe eae ee oaleee ss 20 18 yal 19 ma 
DC Grid! Corrente: eves oe ee eats Wis calerete a. 5 3 5 3 ma 
Driver Power Output (Approx.).......-eee-: 0.8 0.2 0.8 0.2 watt 
Useful Power Output (Approx.)...... ee eeeee io ee 3 0.9 0.4 . watts 
Maximum Circuit Values: 
Grid-Circuit Resistance. cfeu.sterc niece oce0k oie, sinua his whe as eee ee ae ee 0.25 max megohm 

FREQUENCY TRIPLER—Class C 
At frequencies up to 2000 Me and altitudes: Between 
j ‘ Up to 80,000 and 
Maximum CCS Ratings: : 80,000 feet 100,000 feet : 
DAS PRA TE VOLTAGE ols. sk Be Sei Oem RKO ae ee ei ie 250 max 200 max volts 
DG GER TDG Vi GUTIA. GES 2 saa ia) 6's is sen ew Wg Ri ea ioe eae ea aelin a -50 max —50 max volts | 
DC CATHODE CURRENT,...... aoe owen ra ach alates eta eee Te 20 max 20 max ma_ 
DC GRID CURRENT .......... «5 elma io ibe eae ee Sok a eater 6 max 6 max ma 
PLATE DISSIPATION. Sais vee ich Got eo nn hae eke eee 2.5 max 2.5 max watts 
238 


Technical Data 


Typical CCS Operation in Cathode-Drive Circuit: Up to 645 Me 
HOC Ate CO-GIIGN VOLLALC!. braras Fe caieiec oie ds haodd werd dled oa ceele 202 240 volts 
DG@aGathode-to-Gmd Voltages trran.n tis eae nee ee 27 15 volts 
BPO MRARO MUG ESISCON OL oo) << aah, acoses seuss Passing, she Gusvarcatleroebers. On 9000 25000 ohms 
TRG) CRDRE Avon ay CVU SRET ER Fa Re co a Re ae YR ld 19 13 ma 
NGa GC TIGSGURCGILG ee ao. at Sen ee ee cat oy Asians hoe Sea tial) ont Rb. 3 0.6 ma 
IT VerewermOutout CAPPrOXs) atte oh ss ie widths Sektecien 0.6 ORZ watt 
WsehulslowerOutputicA pprox.)... saccis « otiet a oer deans cate « ORG 0.4 watt 

Up to 1000 Mc 
HDCP PIA estO=GTl de VOLTAGE ar os csisais, Ciserivey safe Glee e wad cele ole 205 185 volts 
DC Catnode-Co-Grid Voltage os. cicsis a sleuis on'adSs own ce uaeen 30 10 volts 
PMO Mine eEUC ests COL OLE ye leicialctiateio ta eiase ete > eran eht Goa e ero aN 10000 14000 ohms 
HO) Om AUTI OC CRO UIECEN Grae tes isi atone iw:s0iscsu sn Sees cas voteces susteveeheue us blekecaove 19 12 ma 
HONOR Crsecla@ LET TUL eee eee sea, os Saclsn soaliou sia, eile vedic lave, grudsya tee vlolettintenens 3 Ont ma 
OTLVerato Wel Ompiut (A PPLOX.)iss oe «cote als a 0's. ao woe eae bn 0.6 0.2 watt 
Sei OwermOUCHUt CA PDLOX.) . saci dts oie ots Sn menneae ore 0.4 0.15 watt 


Maximum Circuit Values: 
NGC GNU UELGCSISGRIECE sie tate wae 6. ct 5 checscagorte isles reseorcwo lett abehtoiete bcices oe ane 0.25 megohm 


OPERATING CONSIDERATIONS 


Type 7554 may be operated in any position. OUTLINE 68, Outlines Section. 
Connections to the cathode cylinder, grid flange, and plate cylinder should be made 
by fiexible spring contacts. The connectors should make firm, large-surface contact, 
yet must be sufficiently flexible to insure that no part of the tube is subjected to 
excessive strain. 


AVERAGE CHARACTERISTICS 
CATHODE - DRIVE SERVICE 


type 7554 
140 E,*6.3 VOLTS 


o 
oO 


PLATE (Ip) OR GRID (Ic) MILLIAMPERES 
8 


i 
2 


Seas Sos 
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PLATE-TO-GRID VOLTS “92CM-10262T 


BEAM POWER TUBE 


Miniature, heater-cathode type 
used in fixed-station communications 7 558 


equipment; used in Class C rf ampli- 

fier, oscillator, and frequency-multi- 

plier service; also used in modulator . 

and af power-amplifier applications. Requires Miniature, nine-contact socket and 
may be operated in any position. OUTLINE 9, Outlines Section. Heater volts, 6.3; 
amperes, 0.8; characteristics range (with 6.3 volts on heater): heater amperes, 0.745 
min, 0.855 max. Except for heater ratings, the 7558 is electrically identical with 
type 7551; the characteristics curves shown for type 7551 also apply to the 7558. 
For mobile applications, use type 7551. 
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BEAM POWER TUBE 


yA 5 80 Ceramic-metal, forced-air-cooled, 
heater-cathode type used as a linear 
rf power amplifier for Single-Sideband 
Suppressed-CarrierandAM Telephony 
service in compact mobile and fixed 


equipment. May be used with full input up to 500 Me. Maximum plate dissipation 


for either service, CCS 250 watts. 


BEATER VOUTAGEAAG/ DC) 2 2 oid aed wie am Cie obs be Sie SE IS Se gk ee 6 volts 
BEATER CURREN PALO VOLES. toot Soe cua occa Mid ee hai een 2.6 amperes 
AUDERUITENY, ELBA RENTS SIRE re eh ce Sea a ce eieGa wallena ce We lla Fy haere eet Re 350 seconds 
REG-TACTOR: Guip N0.2\-T 6: GRID NO APE bias Sinaia ale oy Ce tek an Se eee 4 
DirREcT INTERELECTRODE CAPACITANCES (Approx.) :° 

Grid No.1te plate ses 2 eh wn ope ee a nlns cgi ie ero eae 0.03 ppl 

Grid: No.1 to cathode, rid No.2, and ‘heater... . 2): -Sca ssn et eee ty pul 

Plate to-cathode, grid No.2,:and heater: ......a<2...%.%%5s =. chee ee 4.5 pul 
PLATE TEMPERATURE (Measured on base end of plate surface at junction 

vice TNS) ao. ak ee Re Foe SOT a Ee Oe ee a ae rere 250 max °G 
TEMPERATURE OF PLATE SEAL, GRID NO.2 SEAL, AND BASE SEALS ........ 250 max “ie. 
7For grid-No.2 volts, 300; grid-No.2 ma., 50. 

LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 
Peak envelope conditions for a signal having a minimum peak-to-average power ratio of 2 

Maximum CCS Ratings: For altitudes up to 20,000 feet and frequencies up to 500 Me 
Gy PEA VR VG PAG cig cts cs Sica. acae Pe eee hk ES rain tia een nete 2000 max volts 
DCvGRUEN O.2YVGEEAGH. 26 55 Rese os Dee eS eee eae Co ee ae oR eee 500 max - volts 
DCLG RED-N Oe V-OLIRAGISS-5 aur. siete kis Steak gn eerie See eR Seoeorale Hee —250 max volts 
DG PLATE.CURRENTAT PEAK OF ENVELOPE... ¢éo0 50s oe ows ee wr Pes Cees 350 max® ma 
PEARED ISSTP AIPDOINE 6c 5. ccc sie he 5 sas wie RA SE ich Barn oe eee 250 max watts 
AZ RAD IN OFA, SINPRI Beta anni Mc relgla aie’ « <5 ens Wee's a NSSaaa epee Soe Ck oa ee 12 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater. negative with respect to cathode... 2.0... ce cee ee eee ees 150 max volts 

Heater positive with respect to cathode... ....... eee ee ee eee 150 max volts 
Typical CCS Operation with Two-Tone Modulation:* At30 Mc At500 Mc 
PCO: Pia te ViOUusre | oi ee ee ae es lina a ets ot es 2000 2000 volts 
DC GrideN oJ altace sb. ce ba eek hace lean ee ao 400 400 volts 
DG Grid-No-t: With fixed bias source. . Dre... 29.4"). 5 oe —77 -717 volts 
Zero-Signals DC. Plate: Currenb. oss s 74 es he ae ees § ais is 70 70 ma 
EffectiveiR by boadi Resistance... ons Aik Rew cin Gans Oe 3050 3050 ohms 
DC Plate Current: ee 

PERSE CNVE GRE Se icine eho ktaste ss nee es Gos Midas meee ee 350 350 - ma 

ASV ORR OCT CS rte ee ie Oi bE cere RO ee ae 225 225 ma 
DC Grid-No.2 Current: 

Peale Gn VEN pe wicca, ota rents! Thee Sneed eas eae 35 25 ma 

A VETER OC Sess arose Series Sates aia a aes 5 a, crn ee 16 10 ma 
Average;De, Grid-No.1 Current A: -o ese. - nec eet sin Cees 0.05 0.05 ma 
Peak-Envelope Driver Power Output (Approx.)*............ i 12 watts 
Output-Cireult Hinciency. CA pprox.) 22 oes. ss sa a lei es 95 85 W/ 
Distortion Products Level:# 

TE REEOCOLGCE) else Ceicers 08 «6 0 eb < Se oe eee 21 — db 

BT ENGOLOER oe teases t Sora tees aie Rhee a caae ete ee a ow che at tees 29 — db 
Useful Power Output (Approx.): 

eae CAVOLODE TI: 6 Ss ccsvaieuery ape men penaaee ei< phar eae ee ee 400 360 watts 

PRL ROC ee sere ACS Wow, Sve lsiaics aid Ape vs veh isteeaean Sees Ne 200 180 watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistanee, Under any condition: : 

Withiiixed: hinss 2452 G4 AeA GS cee eb ee eee eee 25000 max ohms © 

Wiekicathoue: bats. co. Foie paket «an Se eats a eee Not recommended 

LINEAR RF POWER AMPLIFIER—AM Telephony 
Maximum CCS Ratings: For altitudes up to 20,000 feet and frequencies up to 550 Me 
DC PETRA VOR DAG Bis esas 76, che wal csi Fea bag ieralitigte atic ieee wee eee ee 2000 max volts @ 
DC AGRIDSNG:2 ViOG PAGES Gee eiece ticle tien: 408 6.5 auatolg oie ahs tat Seer ence ene 500 max volts 
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DCGRIDSNOsteV OLTAGE ay = :./ «eee salen t he daa eae RIS ean’ vel velar sha -250 max volts 
CAPA OURRENT Whe ati isa ro ete beet te ee ee OMe oany ramet Wore 180 max ma 
PA TB estes PLL ON Ete acc ec RT Rha GL I eS g tr oe Shed ey ae 250 max watts 
RUD NO oe UNE Uiciemen ern) cibage soit ns Lattice eat a coitadct herent Tita ate 3 eee ae 12 max watts 
CERID=IN (Ga UNP Dea eer sh. ahs aitce cs ost Sess erste shass SIME elmecece Barts 2 max watts 
PEAK HBEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............0.ccecvcccccccce 150 max volts 

Heater positiverwith respectito cathodes. %...4.60i. is nes ak eet eae s 150 max volts 
Typical CCS Operation: At 30 Mc At 500 Me 
BD) Cea teaNiOlica pera ete naes cot. cree Senay open ee Bnei beep Vata 2000 2000 volts 
ey GUNG PL oNO Tom VOLES EE a ers ick ce hie Ruladc, eeireding Adel aan s 400 400 volts 
DC Grid-No.1 Voltage: 

WHER RCO-DIAS SOUTCES sata fc krut es Sey wade ae ceed © —T7 —T7 volts 
HD) (GE DUCK UPL OM Geert ati ecatel ea ee so tisha anata oStiaad x aes io ma 
UNC CEN IN I) PA GUY BRIE 0 I eee oe eR aac ee aoe Ko SN See 6 4 m2 
WCCEVerLY OnlOAG EVeSISUAN Cr. ami a nae scl as ate Ria ererabeecieataahs 3050 3050 ohms 
Orie Ragga One oe CAG a eer Ohon” on wad oan cuckoo db eee 0525 3 watts 
Oucput-Circuiuslinciency, (A Pprox.) 2. 2c. cles ae © aeeeH susienays oe 95 85 per cent 
WeermMeeowemOUuULpUlL eA PPlrOk.) te oe ones ane isis tied Gin mse: 100 90 watts 


Maximum Circuit Values: 

Grid-No.1-Cireuit Resistance, Under any condition: 
AGC RR OCGUNG Lal Sameer ty shee cer or Nee ted PER iws hoon 8 gn eet ae on Re 25000 max ohms 
Wilt hae at OG CUO LaS ic. we ots yoy opener tte toe cas aeons Paes tor SulrpeeneNN, Scieds Sono eed Not recommended 


{Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating the cathode and resultant short life. 

°With cylindrical shield JEDEC No.320 surrounding radiator, and with a cylindrical shield JEDEC 
No.321 surrounding the grid-No.2 ring terminal. Both shields are connected to ground. 

=The maximum rating for a signal having a minimum peak-to-average power ratio less than 2, such asis 
obtained in Single-Tone operation, is 250 ma. During short periods of circuit adjustment under Single- 
Tone conditions, the average plate current may be as high as 350 ma. 

@ Two-Tone Modulation operation refers to that class of amplifier servicein which the input consists of two 
equal monofrequency rf signals having constant amplitude. These signals are produced in a single-side- 
band suppressed-carrier system when two equal-and-constant amplitude audio frequencies are applied to 
the input of the system. 

IOptained preferably from a fixed supply. 

This value represents the approximate grid-No.1 current obtained due to initial electron velocities and 
contact-potential effects when grid No.1 is driven to zero volts at maximum signal. 

*Driver power output represents circuit losses and is the actual power measured at input to grid-No.1 
cireuit of the 7580. The actual power required depends on the operating frequency and the circuit used. 
The tube driving power is approximately zero watts. 

#Without the use of feedback to enhance linearity. 

**'This value of useful power is measured at load of output circuit having indicated efficiency. 
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RCA Transmitting Tubes 


TYPICAL CHARACTERISTICS 


TYPE 7580 
E,=6 VOLTS 


ghio-ne2 voutseaoo | | 
600+ GRID-No.| VOLTS=Eq, 


a Mak lle kt pa ne 
SR eee 
meee.” 


GRID-No.! (Ic,) OR GRID-No.2 (I¢2) MILLIAMPERES 


0 "100 200 300 400 500 600 700 
PLATE VOLTS 
92CM-10335T 


TYPICAL CONSTANT~ CURRENT CHARACTERISTICS 


TYPE 7580 

E,=6 VOLTS 

GRID-No.2 VOLTS*400 
IpePLATE MILLIAMPERES 
I¢jsGRID-No.1 MILLIAMPERES 


I¢zGRID-No.2 MILLIAMPERES 


GRID -No.1 VOLTS 


| es ees sees oe 
HOME Ah Be EE Se ERE 
BREE ERR Ps FY NS Ss 
Aga 400 800 i2 2000 
pag ate 92CM-10336T 


OPERATING CONSIDERATIONS 


Type 7580 may be operated in any position. OUTLINE 83, Outlines Section. It is 
essential that adequate cooling air be directed over the base seals, past the envelope, 
and through the radiator. Under these conditions and with the tube operating at 
maximum plate dissipation for each class of service, a minimum air flow of 3.6 cfm 
must pass through the radiator. The corresponding pressure drop is approximately 
0.1 inch of water. These requirements are for operation at sea level and at an ambi- 
ent temperature of 20 C. At higher altitudes and ambient temperatures, the air flow 
must be increased to maintain the respective seal temperatures and the plate tem- 
perature within maximum ratings. Less air flow is needed if an air-system socket is 
used to direct the flow of air through the radiator. 
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Technical Data 


BEAM POWER TUBE 


Small, rugged, uhf, forced-air- 
cooled, heater-cathode, cermolox type 7 649 
usedasrfpulsed-poweramplifierin com- 
pact mobile and fixed equipment where 
dependable performance under severe 
shock and vibration is essential. Useful at frequencies up to 2000 Me and beyond. 
Plate-and-Screen-Pulsed RF Amplifier maximum average plate dissipation, CCS 
115 watts; maximum pulse duration, 10 microseconds during any 1000-microsecond 
interval. Tube has matrix-type cathode. 


PEATE ROMO A GHA AC DO) te eee ten ts Sine o euetisitslune Rieke Satie edu shane 8, 6 ee ee 6.3 volts 
PPR TRG WATER AU OTOsVOLLS een es casi tate Cie ee dene alee atone ocenlees ce 3.2 amperes 
2 EES TINUG GIL TN EOP ss Os 0 Pena ca Re md ote Rn a 60 seconds 
PtH AGCTOH 8G RIDEN O.c°1O) GRID INO.L9. ./..p cia woes wit eee ce eats 18 
DIRECT INTERELECTRODE CAPACITANCES:} 
REAM MLL OMA Cran Riste ne ete ee use ae cee aie Comes cat enemas caterers 0.13 max ppl 
Rereun@ee Co earUe ANG heaters SO ee ete eas te aes tees ease 14 ppl 
Plated omatnocermnu wien tera: cic cn uy se. sc citiaes ect e theuGle wrists glee os es 0.019 max ppl 
CRIN Osea OLE Pic IN OL aij sie vetsiiehe stern leet e tee raat Giese oie t etel Sele mee eet 20 ppt 
Mer oUCU BN Rae RbOEIN 2 UE get min Gael eres sitet ols Ward sata Uaapisheu tis, guteerelln, dale wig een oe Ree 6.5 pul 
CrideNiow ouwabhbode and: heater cb ice sey set geen, seni ciels ea Nicieae avis. 2 > 1.3 max pul 
TERMINAL TEMPERATURE (Plate, grid No.2, grid No.1, cathode, and heater) 250 max °C 
5 For plate volts, 1000; grid-No.2 volts, 500; plate ma., 115. 
GRID-AND-SCREEN-PULSED RF AMPLIFIER 
For maximum ON time® of 10 microseconds 
Maximum CCS Ratings: Up to 1215 Me 
GEO ACH BVA GH Le wi al is soe Anu tee abd aa hal eee otc, lc teens lS se 2250 max volts 
BeAr OstlTy hie ULSEAGRID=NO.2) VOLTAGE foc...2ccs cio sesuele cache eiciels few y s 750 max volts 
Ee (ESET oral Va er VE ORS ARE Os eee eee ae ee —200 max volts 
eee LATE OURREND LURING PULSER « Shiai did « les cictée deen ll. dale aieslee bid 3000 max ma 
ENT PUIG Ta EREINT Ene ose a cre. 3 cn Rexahrat aya sla ge ohh See bo) haere O18, uakeNGLonS sho Fugl ooo 80 max ma 
INGOT ENE LIE CAM CTA LO) rene tras Matas one een a ontate beh ewes 4.5 max watts 
Bee Moel pEN ETA CA VCLA LE) Ln iit cna eomyicials@tea gals yea dy slolatore el micas sup a ale ee 2 max watts 
BONE EH MOTSSTPATEON CA VELALO) eee vials tice 60 5.4 ois viele le weve 6 traregils enn, 3 ee 115 max watts 


Typical Operation: 
In Class-A B2 cathode-drive™ circuit with rectangular-wave pulses at 1215 Mc and with duty factor® of 0.01 


BI ETLGEVOLLALE hc Ste ce Te ecto begs ved bo ab ele epee ee 1350 1500 volts 
Peak Positive-Pulse:Grid-No.2 Voltage...........00cc eee on 700 700 volts 
NOMIC ITN Al SW AOL IIE oS a coed nice cticanins nora! alles, slats) ss 0 Wid so ahc ew letes 0 0 volts 
Meister oUrrenits erties PUISE 5.5 ke. eo ere lee ee eee cele 2700 3000 ma 
MME UR UGN LIER OTIC ate Seka Bis (ud o aligcas edna 09) S averEns’» “Obeeopben ens AT 53 ma 
ONES COS @ Oo en a ie a car 1.6 2 ma 
Se IOUL AMET ONG agg bok) fa was Vo ee ae ao he MWe 5 5 ma 
Driver Power Output at peak of pulse (Approx.)*........... 390 4600 watts 
Useful Power Output at peak of pulse (Approx.)*........... 1600 2300 watts 


Maximum Circuit Values: 
Grid-No.1-Cireuit Resistance, Under any condition.......... 30000 max ohms 


PLATE-AND-SCREEN-PULSED RF AMPLIFIER 


Maximum CCS Ratings: For maximum ON time® of 10 microseconds Up to 1215 Me 

emAK POSITIVE-PULSE PLATE VOLTAGE. ... 0006.02 sere ccc vess 3000 max volts 
PEAK POSITIVE-PULSE GRID-NO.2 VOLTAGE ..........000000, 750 max volts 
ESTs AMY OUT AGH: 2). tase ele: 5 age cv's 8 wo8rla nate hee ab ee —200 max volts 
Pee PLATE CURRENT IURING HE ULSE. . 25). oc cee oot woe eo one 3000 max ma 
EEA STIR ITION Dae eed, sax MT oie Share bE odie le ass Giers  Goe eh es 50 max ma 
SIC OTP UTI CA UET ALE) «5. fale as. pe 8p 8d bqave, a6 e-onaneeere wlesene 4.5 max watts 
eNO MPU TCA VCIAZE)) sopra. lp PR oe ose teles ge wea ae 2.0 max watts 
Pere DISSIPATION (AVETAZE) . oc sec ce vcctor too dseseee 115 max watts 


Typical Operation: 
In Class AB» cathode-drive®™ circuit with rectangular-wave pulses at 1215 Mc and with duty factor® of 0.01 
MenticiPositive-Pulse Plate Voltages 6. es ode co cee ns ole nae 2700 3000 volts 


RCA Transmitting Tubes 


Peak Positive-Pulse Grid-No.2 Voltage......:...ccccsvscres 700 700 volts 
DO. Grd-No:l Voltawes Sc, scsi cea c whens ere elere siete erenntoeteperenetsiets 0 0 volts 
DC-Plate Current durmy Dalse 5.4. hies eo eee ie eee ome eee te 2700 3000 ma 
D@sPrateOurrentk » os5c/ oo spore Se eee eases fo eet eaten oes 32 35 ma 
HE No.2 Current. = torso cies Plein Cate einietn cateste ree 1 2 ma 
DC Grid-Not Current... 242 oe or ote eae oe ae ee ee ees 9 8 ma 
Driver Power Output at peak of pulse (Approx.)*........... 350 450 watts 
Useful Power Output at peak of pulse (Approx.)*........... 3700 4500 watts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition.,........ 30000 max ohms 


{ Measured with special shield adapter. 

° ON time is defined as the sum of the duration of all the individual pulses which occur during any 1000- 
microsecond interval. An increase in de plate current during the pulse may be permissible at shorter ON 
times, and a decrease is usually required at longer ON times. Pulse duration is defined as the time interval 
between the two points on the pulse at which the instantaneous value is 70 per cent of the peak value. 
The peak value is defined as the maximum value of a smooth curve through the average of the fluctua- 
tions over the top portion of the pulse. 

* Cathode is at de ground potential. 

* Duty factor is defined as the ratio of ON time to total elapsed time in any 1000-microsecond interval. 
“ Driver power output includes circuit losses and feed-through power. It is actual power measured at 
input to the tube drive circuit. It will vary with frequency of operation and driver circuitry. 

*This value of useful power is measured in load of output circuit. 


OPERATING CONSIDERATIONS 


Type 7649 may be operated in any position. OUTLINE 78, Outlines Section. Ade- 
quate forced-air cooling must be provided to limit the terminal temperatures to 
their specified values. Typical cooling requirements are shown in the accompanying 
graph; air flow requirements may be reduced by placing a suitable cowling around 
the radiator to direct the air flow through radiator. Air flow should be effected 
before and during the application of plate, grid-No.2, and grid-No.1 voltages. Plate 
power, grid-No.2 power, and air flow may be removed simultaneously. Cooling air 
is not normally required when only heater voltage is applied to the tube. 


TYPICAL COOLING TYPICAL CHARACTERISTICS 
REQUIREMENTS 


TYPE 7649 

AIR FLOW DIRECTED THROUGH 
RADIATOR FROM Ix !!/2" ORIFICE 
LOCATED 1'/8" FROM RADIATOR. 


TYPE 7649 
E,=6.3 VOLTS — Ic2 


GRID-No.2 VOLTS+700——— Ic, 


MAX. ALLOWABLE TEMPERATURE 
RISE WITH INCOMING AIR TEMP=- 
ERATURE OF 25°C 
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RID-No.! VOLTS - Ecj= +150 


GRID-No.1 (Ic, ) OR GRID-No. 2 (Ico) AMPERES 


PLATE - TERMINAL TEMPERATURE RISE 
ABOVE INCOMING - AIR TEMPERATURE —°C 
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Technical Data 


TYPICAL PLATE CHARACTERISTICS 


type 7649 
E;=6.3 VOLTS 
GRID-No2 VOLTS = 700 


PLATE AMPERES 


E¢,=+50 
PSS eEEE 
° ee a ee 2000 2500 3000 
PLATE VOLTS 92CM-l0649TI 


BEAM POWER TUBE 


Rugged, uhf, forced-air-cooled, _ 
heater-cathode, cermolox type used as 7650 


af power amplifier and modulator and 

as rf power amplifier and oscillator in 

compact mobile and fixed equipment 

where dependable performance under severe shock and vibration is essential. May 
be useful with full input at frequencies up to 1215 Me and higher. Class C Teleg- 
raphy maximum plate dissipation, CCS 700 watts. Tube has matrix-type cathode. 


PAEMtLVOLPAGE AC/DC) 1). siidinws chee owes ce whee eee wl aiere 6.3 volts 
MOM REIN 2 tO cd: V.OLUS| hid << ches cis po oe be ve Sine oe 7.85 amperes 
MINIMUM HEATING TIME.............. Pe reaea ss bike. 2 Pte 120 seconds 
Reu-F ACTOR, GRID-NO.2 TO.GRID NO.1* ook esis eee nd cee ee 13 
DIRECT INTERELECTRODE CAPACITANCES:° 
ede O.LGOrplaten sch... al. .s cicinn «8 SA eee ci otee 0.011 max put 
armor? to cathode and heater. .. .. cscs sac ens ceca wes 29 pul 
Plate to cathode and-heater..:...:..:.6......45 Sarees ad 0.011 max ppl 
SRsGE PLEIN GSA WLC TS HON chi ays steig solos ela b cht imine teelig)«) 5.6 wile shone se 6 Sd 37 pul 
Reearam NREL GE natn S iaittnct ein Pale Soho eye Mone, wish! Glee eh alece § 5.3 pl 
crid No-wtoleathode and heaters 3... 2.45 ....cs0-2 see eee 1.1 max pul 
SEE MOOR MLE MPEMRATURED . os)5 . dye 4b orsgia © siede.gie tia os 0  ktone 250 maz °C 
TERMINAL TEMPERATURE 
(Plate, Grid No.2, Grid No.1, Cathode, and Heater)...... 250 max XC: 


*For plate volts, 225; grid-No.2 volts, 225; and plate ma., 100. 


AF POWER AMPLIFIER AND MODULATOR— Class AB] 
Maximum CCS Ratings: 


ESCA CETTE Sa. aoe asics che ie a. BSE, Sue hal oc lRnoliauevies © OM we avr 3000 maa volts 
ES RDERI TINT) IA OLD A GE), «15 5 cic ssabel seusbare leidl este avian vite 1es-eraiih keeeen ; 1200 max volts 
PAX IMUM-SIGNAL DG PLATE CURRENT". 2... 00000 cce eee e ees 500 max ma 
MAXIMUM-SIGNAL GRID-N0.1 CURRENT. 2... 0 cece eee ceeees 100 max ma 
SCN SUGNAL, DATE ENP UT o siscs sig os a « ya's "oe 0 6 shail weil a" 1500 max watts 
MA cIMOM-SIGNAL GRID-NO.2 INPUT . oo 5.0 cio oc 0's cease sions 25 max watts 
ER ELE ST TON mic. con tte ceases eos vce k sice hw ncihie@ e/6 ely wi icnah's, Glee 600 max watts 
Typical CCS Operation: Values are for 2 tubes 

MRT EST CR ae ei aa Slee. G ontis, 2: stcg’ oh eo eo da 6) lay ssid | opel s 2700 3000 volts 
ME TICIN Te VOILA CE 0. e eae cteiesic nnd are 440 dle ao-43 00 4 B.Qhene 450 450 volts 
DC Grid-No.1 Voltage from fixed-bias source. ............. —40 —40 volts 
hen AW Grid-N0.1-to-Grid-No.1 Voltage... ...8.06. seen. 80 80 volts 
PAO Plate CULTENG 5 sie es eee e gt ate selnwses 200 200 ma 


RCA Transmitting Tubes = 


Maximum-Signal. DC: Plate Current 72.” xio- facce een ee se = 900 1000 ma 
7ero-Signalh) CG Grid-NG.c CUITENt., jcc ce eet ee eee 0 0 ma 
Maximum-Signal DC Grid-No.2 Current, .............2006- 6 5. ma 
Effective Load Resistance (Plate to plate)......5..../....... 6000 6400 ohms 
Maximum-Signal Driving Power (Approx.)................. 9 0 : watts 
Maximum-Signal Power Output (Approx.).................- 1400 1600 watts 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance, Under any condition: 
With fixed bias-sJictecste ls eee rertee i clatee ietly pasion ee es 15000 max ohms 
With cathode bigs <sks.-c: kobe tices teen a ieee ey ee Not recommended 


LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 


Maximum CCS Ratings: Up to 1215 Me 
DC. PEATR.VOGERGES A! Oo ea he ert Sees ae ee ee ee 2500 max volts 
DC: GRID-NO:2: VOETAGE. Se ee ea Oe as See 1200 max volts 
MaxXIMUNESIGNAD DC PLATE’ GURRENT.“. Sn. oes. 2. oo eee wae 500 max ma 
MAXIMUM-SIGNAL DC GRID-NO.1 CURRENT................5. 100 inax ma 
MEAXIMUM-SIGNAT PHATE ENP UPis os co 2 leet vara lees ores 1250 max watts 
MAKIMUM-SIGNAL | GRID-NO-ZANPUDS <a 444 Aes ibe eke ee 25 max watts 
PLATE DISSIPATION: .cec ree s aeccc es SR a tee 600 max watts 
Typical CCS Operation with Two-Tone Modulation:7 At 30 Me 
IDC Plate -VGHaoeet fee e sce oot Nees take ee eee 2250 2500 volts 
DC Grid-Neo-2 Voltave? os... cone cite teens oe eee 450 450 volts 
DC Grid-No:t Voltage® oo... acc eee as a. Se ee Rae eee ee —37 —37 volts 
Zero-Sigial DC late Current... carcasses Oe aie a eee 160 160 ma 
BfectrventF. boad dcesistance. Foo Cli eo eee eat eee 2500 2700 ohms 
DCG Pilate Current at Peak of Envelopes {2.9 Sos. 6 oe eo 450 500 ma 
Averarei DG, PiateiCurrent 5 0. sos oh ae ere ee ee er 315 350 ma 
DC Grid-No.2 Current at Peak of Envelope..............-.- 3 4 ma 
Average DC’ Grid-N 0-2’ Currents s.2 hae «os os wm nies cara ae 1.8 2.9 ' ma 
Average DC Grid-No.A Cipremh: 254s i ee See eae ee 0.005 0.05 — ma 
Peak-Envelope Driver Power (Approx.)..............-.ee.8. 1 1 watt 
Output-Cirentt BiniclencyJGCAD PLO xX.) cs. <cicinieus nis ote xis ae aloes 90 90 %Y 
Distortion Products Level :4* 

Prd OF GER hits torch CAS See lt G peek IS eeeioe aie —31 -31 db 

WaGtl Order oe aes aes ee a ee, Peace a RP) Shana el oon —36 —36 db 
Useful Power Output (Approx.): 

WB VETALE. oS Soe pei am aes bee ee wil wo WEY RSL SS eB oaetlc bk See 290 340 watts 

Pentes Mn velopern san ace oe oo kc rain, Sid Pe Te 580 680 watts 


+T wo-Tone Modulation operation refers to that class of amplifier service in which the input consists of 
two monofrequeney rf signals having equal peak amplitude. 
44With maximum signal output used as a reference, and without the use of feedback to pnisaries linearity. 


PLATE-MODULATED RF POWER AMPLIFIER— Class C Telephony 


Maximum CCS Ratings: Up to 1215 Me 
DGWPRATHE VOLTAGE: 7 on secs ee eck Foe ee ee eee 2000 max volts 
DCeGRID-NGO:2 VORTAGE Fr een ial ora ee ee eee cS 1200 max volts 
DG ‘GRID-NOU? VOUTRAGE eee er ae terse canlicls «oxi cee ran ores —250 max volts 
DC-PEATE CORRENTs Soe oes Se ca seen nacht eee OR ee 500 max ma 
DC GRID-N 0:1 CURRENTS. <4. non bee oe aia et eee 100 max ma 
PLATEIENPOUTS «<5. 5, Soe ee eee ein a eee oa oe ri a ae A Ee 1000 max watts 
GRID-NO:2 ENPUT: cn fe iisctoe oe Mah ee hy AeA ee 17 max watts 
PATEL) ISSIP ATION: 62) 2 or ae ous ares gin ie Ee ee ee eee 400 max watts 
Typical CCS Operation: In cathode-drive* circuit at 400 Me’ 

IG late Voltage, plat ec cco clan tutes a acca se cua EE ee 1800 2000 volts 
WCiGrid-No-2 VoOMtACe eA ek ce ee eee, ete eee ee 400 400 volts 
Te Grd. Vpltages e. <6 2 8s.ce conse ae Coe cae —45 —35 volts” 
DGsPlate Current... cers nae a ea ee esos Siena eet 450 500 ma 
DOiGrid-Nios2 Current-ca ceca he ee eee 6 8 ma_ 
NC Grid-Niesu Current (Approx) Pee oe ks oe inane 15 2 ma 
Output-Circuit Eiiciency: (Approx.)... 5 ir;.6 <i se.3 a oes ho = 80 80 a 
Driver: Power Output (A DProx.)o. <><. +52 (Speck t eee 35 35 watts | 
Peetal: PomermOncaiiacA Dprox.) 242 cee nie Rie ie ee eee 500 500 watts” 


Maximum Circuit Values: . 
Grid-No.1-Cireuit Resistance, Under any condition.......... 15000 maz ohms) 
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RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: Up to 1215Mc 

He ementAUr EUAN COURAGE catia. cian Sic 4x ohbs's she: «: eheletel a eae ee RUe «le ou skece 2500 max volts 
PGR TON AY OT AGB pies dere se Nene oer e as View cn eee i 1200 max volts 
BPR Grtt Ey CO eV OLE AGE c, G oan ate slain cidieveseceen er akand wuaescimie aeetitene —250 max volts 
Pe Fe NSE a ola. ous a tee se Cee nes Achmed fab cals ; 500 max “ma 
MOG TID- NON OURRENT =. ccrccton autem seat abide ee aia whee 100 max ma 
CE STUTOA IN EXITOS pe 0a ad ea RR CEA OEY a SARC RN cl OE Ae 1250 max watts 
SAIN OTR NEL Lecce ei! ous) css. due ate cette I ee ee ee Ra bie 25 max watts 
POA MPT SST ENT ON es wae Sar suede Pelee cea, coke oct rena os 700 max watts 
Typical CCS Operation: In cathode-drive* circuit At 400 Mc At1215 Me 

eB ETLOEVINCA CE ec recx lath =P tcasler eileen om ee ee 2250 2500 2500 volts 
Her DIC ING@ren WOLUATE™ wise cece 6 « cis bus chaieusue areuduers 400 400 400 volts 
SEO Gntdtd= NOL COLUSA ILO & 155. vals cfm tied sens vammae, elie len ieints —45 —35 —50 volts 
UNC SSRIS MES ing gh dO ler era eee eee 450 500 500 ma 
MGMT N22) COEELOTIG coc oy eaeigateuelinusssonass’  ducdmidesy poeta. « ff 8 6 ma 
Pier rid-NeadaCurrent.CA DPLOX.) 0. sae we sien ere eiaie nd 10 12 10 ma 
Output-Circuit Efficiency (Approx.)................ 80 80 70 per cent 
Driver Power Output (Approx.)**. 2.0.0. ee 30 35 80 watts 
Reset Power Out puteCA PPrOX) oa cncce acca Gstlone endl duttiousn 650 800 375 watts 


Maximum Circuit Values: 
Grid-No.1-Cireuit Resistance, Under any condition: 
UGTA RGCIGEST AG reports ces cs cee etre eee ee ra en Seman he es etree 15000 max ohms 
reed SENT ORE ESTERE » Varete itris Crclare care sis apis! s) wooed aka tis wea riondl weak emabarene Hoernaeeeae Not recommended 
t Because the cathode is subjected to considerable back bombardment as the frequency is increased 
with resultant increase in temperature, the heater voltage should be reduced depending on operating 
conditions and frequency to prevent overheating the cathode and resultant short life. 
© Measured with special shield adapter. 
" Averaged over any audio-frequency cycle of sine-wave form. 
*® Preferably obtained from a fixed supply. 
5 This value of useful power is measured in load of output circuit. 
“ Cathode is at de ground potential. 
* Obtained preferably from a separate source modulated along with the plate supply. 
# Obtained from grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed supply 
or cathode resistor. 
** Driver power output includes circuit losses and feed-through power. It is the actual power measured 


atinput to drive circuit. 
8 Obtained preferably from a fixed supply, or from the plate supply voltage with a voltage divider. 


OPERATING CONSIDERATIONS 


Type 7650 may be operated in any position. OUTLINE 84, Outlines Section. 
Adequate forced-air cooling must be provided to limit the plate core and terminal 
temperatures to their specific values. Typical values of air flow directed through 


TYPICAL PLATE CHARACTERISTICS 


TYPE 7650 
E;=6.3 VOLTS 
GRID-No.2 VOLTS=400 


PLATE MILLIAMPERES 
n 
° 
°o 
°o 


Sfosee==om 


° 400 800 1600 2000 2400 2800 
Pie VOLTS 32CM~l10487T 
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RCA Transmitting Tubes 


TYPICAL CHARACTERISTICS 


TYPE 7650 
£,=6.3 VOLTS 


GRID-No, 2 
VOLTS= 400 


GRID-No.I (IC) OR GRID-No.2 (Ice) 
MILLIAMPERES 


200 400 600 800 1000 


PLATE VOLTS 
92CM-10488T 


TYPICAL CONSTANT — CURRENT CHARACTERISTICS 


TYPE 7650 E,¢*6.3 VOLTS I¢;=GRID- No.1 MA. 
& GRID-No.2 VOLTS*400 Ico*GRID-No.2 MA. 


ree = —— 1p22200 
AS Ea SESS OT ES SET 


Ee 
ff ts 


GRID-No.| VOLTS 


0 400 800 1600 2000 2400 2800 
aecee VOLTS 92CM-10494T 


the radiator to maintain the plate core at 250 C with an incoming air temperature 
of 25 C and with no restrictions at the plate-contact flange are: 


Plate Dissipation. Va occ arc oe ee ae 100 300 600 700 watts 
AUP NG wie heath e oem eee snk So ORE Tee a, 4 at 16 cu ft/min 
eae PLessGres.. =o .ctte Tene es esi PO ee. 0.04 0.14 0.66 0.96 in. water 


A sufficient quantity of air should be directed at the heater terminal and al- 
lowed to flow past each of the terminals so that no terminal temperature exceeds 
the specified maximum value of 250 C; an air flow of 2.5 cfm is usually adequate. 
Forced-air cooling of heater and cathode terminals is usually required during stand- 
by (heater only) operation. Air flow may be removed simultaneously with all volt- 
ages. 


BEAM POWER TUBE 


Rugged, uhf, forced-air-cooled, 

7 65] heater-cathode, cermolox type used as 
rf-pulse power amplifier in compact 

mobile and fixed equipment where de- 

pendable performance under severe 

shock and vibration is essential. May be used with full input up to 1215 Me, and 
with reduced efficiency at higher frequencies. Plate-and-Screen Pulsed RF Amplifier 
maximum average plate dissipation, CCS 600 watts; maximum pulse duration, 10 
microseconds in any 1000-microsecond interval. Tube has matrix-type cathode. 
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PEATE OP OMMGED LAG/DG) - oh cnsrreraen rn errr oie rrrerr et rnetrrets 6.3 volts 
PLAT Ee CNET ATT. VOLES... ek 1 ci ee PE ES nee ec ont 7.5 amperes 
VUES ERE Cavia ise BLAU LST LE resent oad owe woseew ardievranirabetnmenenlemreG Ever hive kL OT 120 seconds 
MU-HACTOR, GRID-NO.2 LO GRID NO. oo. kc es dole cece ao swekuwad Katies 13 
DirREcT INTERELECTRODE CAPACITANCHS:{ 
TIM NOPIETO IDI Abe kee ie ae See eGo Fee he eee ae ee 0.13 max ppt 
Gia NoOLoscatnoge wna heater... See Slee ea ee ee Re ee 29 ppl 
Piacescomathentemnd herteriwee si ei. a. hoon cna cheese Gatun oe edee toms 0.01 max put 
Re PEGUEIN Crd CORO TG EN Ongtt he eee AN oe aa ate i Ak te Be 3 put 
CSTIGM OL AILOADLALE Gea a mackie scimee ode et ese gai cae cee are oe 6.5 ppt 
GriauNio pmo wathode andiheaters.) 43 cies bs ae atek wes Node meus 0.8 max pet 
SrA OA) ORM LEME ICA TURE artes. ater de oe cyst ke eee ee a then 250 max af © 
TERMINAL TEMPERATURE (Plate, Grid No.2, Grid No.1, Cathode, and Heater) 250 max css © 
* For plate volts, 225; grid-No.2 volts, 225; plate ma., 100. 
GRID-PULSED RF AMPLIFIER 
and 
GRID-AND-SCREEN-PULSED RF AMPLIFIER 
For maximum ON time® of 10 microseconds 
Maximum CCS Ratings: Up to 1215 Me 
MDW RET ACLENRV OE: DA GEES «fr avs isi sMuisiar BEES one ROE NGI AE Bie SPM Ie «en aie eleladdre ie oe erent 5000 max volts 
PERAK POSITIVE-PULSE GRID-N0.2 VOLTAGE. ..... 0.0 cece cnc cccscecces 1200 max volts 
BD RPG RIE NO SLE OLD A GH 02. Sauer eH anaeet Rhee GRAMS A eee anokeee enh hee whinge 6 katte ss —250 max volts 
DP CMCCATHOURRENT URING EAURE nes eos s cpletetels Tice Oe eee aia ses oe eyes 9 max amperes 
PGE A TEC EIR EENT 86 os oats Stee s Mel eis ae bem 6 a at a alee ethene ahi Staaten 0.5 max ampere 
SR ED= NKGSAHE NEU MCA VEPALEC) IS ok oa oso sles. 6 ectusl are tres ek uclabie uelthale’ oro oe als wie lene 25 max watts 
Cries Omen NP TETRA VETaGG) 2/00 or tm aan ulalccuarn: aysiggaice Ca sboieuanevenend oti clorane is 10 maz watts 
Ae ASIP ATION CAVECLAGE se tie y 6 clots ce 60 ln sierciue e's Peta esers aalp stious te eves 600 max watts 
In grid-pulsed cathode-drive®™ circuit with rectangular- 
Typical Operation: wave pulse at 1215 Mc and with duty factor® of 0.01 
POORER EOUN OLED POSS oe wie c i. cote ee ee eo re ea ae 3600 4000 volts 
Peak Positive-Pulse Grid-No.2 Voltage.............-2..-2005- 800 1000 volts 
POSEN = COSTE OLURL CE.) a cc 6 cis teren opie s caricte coobeceuaen  diashe mueeu res is ~100 ~120 volts 
PD Cella rere ur ren QUIN PUISG or) pgs nnvn-veacne wrsseiioie anetn’ stietanene alain 8 S amperes 
HORE aCe. Currents foe chet. ake oieda a: Aap este tlaneyare tina a bonnet orcas DELO 0.2 ampere 
OO AG TCT IN Oc MOULTON Gisteey wots la foreman, beecais satchel ipa Sp esac creas 0.005 0.006 ampere 
PORTIA AIN Onl KG UITTOM Gas sie s 3/0 sh ayouapsysnn Gsh'ebo re, 0's e aneha wisbieretghopas 0.02 0.02 ampere 
Output-Circuit Efficiency: (A pprox.) ox Ses Se Sates eee ee 80 80 per cent 
Driver Power Output at peak of pulse (Approx.)°........... say. 6.3 kw 
Useful Power Output at peak of pulse (Approx.)*........... 15 20 kw 
In grid-and-screen-pulsed cathode-drive®™ circuit with rec- 
tangular-wave pulses at 1215 Mc with duty factor® of 0.01 
EOE ATO RV OLED SO nti |ei.01'5/07< le. sc bceccone ore eeipie aim says Wears a nae cees 3600 4000 volts 
Peak Positive-Pulse Grid-No.2 Voltage............20002 000s 800 1000 volts 
PrOrGnmd-NO-1:VOltRGE. 2... 6s. «pet Pee omeee eee eee swe > 0 0 volts 
ee iate Gurrent during Pulse... 5 .04:6 s!. ole See Sete lete ss 8 9 amperes 
PPG PL ALO MOUYTON ts cag er vitya sh oaserae toe aoepav oie « lecoPareia als <Pate ZS 6: gece 0.145 0.165 ampere 
BOG TIGEN O52, COULTON Gan, g's lai ysilanengieraud Wer siaradbualelnataywabe as (ae. 8 a. 0.003 0.006 ampere 
BCrGericd NO. bs CUrrelites oars ise ei eee Mess, alatlc wie fe tals 6 Kis a,f0 8, & 0.017 0.017 ampere 
Output-Circuit Efficiency (Approx,): . ..- 2.4. ees eet aes 80 80 ampere 
Driver Power Output at peak of pulse (Approx.)°........... 2.4 2.9 kw 
Useful Power Output at peak of pulse (Approx.)“........... 11 15 kw 
PLATE-AND-SCREEN-PULSED RF AMPLIFIER 
For maximum ON time® of 10 microseconds 
Maximum CCS Ratings: Up to 1215 Me 
PERSIE OSITIVE-PULSE, PUATE VOLTAGE « o.a c) cieve.'s so viese ate e soon opaierd..a.s, #00 » ile. 8000 max volts 
PRAK POSITIVE-PULSE GRID-NO.2 VOLTAGE. 0.20 ccwcccccconsvessncveurs 1200 max volts 
PERT Da ON OLITA GE ee oa ce eee etre aie ee nao oho me's. ov avetol ouece oble. arene 'uie/one:s —250 max volts 
Peet ATh CURRENTAIURING EULSE es aves e vie.s @ Ose ob eit le vie e siele ale 81's) 3.8% 9 max amperes 
RU MITCA TENCG ORR EN Tec ckcsis eas sie. lansiote Sco Sips re gata Stats e ace tn Baked gs eietelate 0.12 max ampere 
et RNO OD SATA TA OTA IC) Ae cous a's iesc ie Ayia al aud Ges ee[ isola, (bis im) ple ta) 4 te alls tale oie 25 max watts 
Pr RED=N Oded NPUTLANVCLARE) w. 46 vio spe pieus we eos eho eel sien so sete Rae teXe ent « Tit sine 10 max watts 
Pern DISSIPATION CA VELAGe) ails «hick Suibbiy le ba Sieve sls oe o> cle inisibue » in wil iaiainialalets 600 max watts 
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TYPICAL PLATE CHARACTERISTICS 


TYPE 765) 
E4263 VOLTS 
GRID-No.2 VOLTS #1000 


PLATE AMPERES 


4000 


5000 


PLATE VOLTS 


6000 


TYPICAL CHARACTERISTICS 
TYPE 765] 


E426.3 


VOLTS 


GRID-No.2 VOLTS=!1000 


Ne OS Ob gi ON Orie 79 


2 


GRID-No.I (Ic) OR GRID-Na 2 (Ica) AMPERES 


1000 2000 


3000 


4000 


PLATE VOLTS 
92CM-I050IT 


Typical Operation. 


Peak Positive-Pulse Plate Voltage............ 
Peak Positive-Pulse Grid-No.2 Voltage....... 
DC_Grid=Noclov oltage sei csern tae ces exe 
DC: Plate Current during pulse... 2... eee: 
DGC Plate Carrent is). soccer 


Output-Cireuit Efficiency (Approx.).......... 
Driver Power Output at peak of pulse (Approx.) 2% 
Useful Power Output at peak of pulse (Approx.)4“ 


t Measured with special shield adapter. 


7200 


8000 
1000 


7200 
800 
—7T5 


In cathode-drive® circuit with rectanqgular-wave 
pulses at 1215 Mc and with duty factor® of 0.01 


7000 8000 

92CM-l10491T 
8000 volts 
1000 volts 
—80 volts 
9 amperes 
0.1 ampere 
0.004 ampere 
0.02 ampere 
80 per cent 
5.3 kw 
39 kw 


° ON time is defined as the sum of the durations of all the individual pulses which occur during any 
1000-microsecond interval. An increase in de plate current during the pulse may be permissible at 
shorter ON times, and a decrease is usually required at longer ON times. 
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Technical Data 


Pulse duration is defined as the time interval between the two points on the pulse at which the instan- 
taneous value is 70 per cent of the peak value. The peak value is defined as the maximum value of a 
smooth curve through the average of the fluctuations over the top portion of the pulse. 


* Cathode is at de ground potential. 
* Duty factor is defined as the ratio of ON time to total elapsed time in any 1000-microsecond interval. 


© Driver power output includes cireuit losses and feed-through power. It is actual power measured at 
input to tube drive circuit. It will vary with frequency of operation and driver circuitry. 


“This value of useful power is measured in load of output circuit. 


OPERATING CONSIDERATIONS 


Type 7651 may be operated in any position. OUTLINE 84, Outlines: Section. 
Within its maximum ratings, forced-air cooling considerations for the 7651 are iden- 
tical with those given under Operating Considerations for Type 7650. 


BEAM POWER TUBE 


Very small, uhf, conduction- 
cooled, heater-cathode, cermolox type 7 801 
used as rf power amplifier and oscilla- 
tor in compact mobile and fixed equip- 
ment where the use of air may not be 
practical. May be useful at frequencies up to 3000 Mc and beyond. Class C Teleg- 
raphy maximum plate input, CCS 52.5 watts. Type 7801 may be operated in any 
position. OUTLINE 76, Outlines Section. For thermal] considerations, refer to Power 
Tube Installation Section. 


ELBA TEREMOETAGH CAG DC) Tsar. vac sb ice aG sade a tie ete Chie: Sle es Aas o GRes 12.6 volts 
PERIS TRIG CCR NTC GRC «OV ORS i tiete nt fobs heee cslovns ernst katn ov Neon Sopnnaastd ere] vem oye 0.5 ampere 
INPRATTRAUI NOEL IOA TENGE INE) 6c ste cate etd eed shake ln ela SC ome Cea ela ol a ee 40 seconds 
Wits ACTORS GRID NO:200 GRIDINDLH oe <6 ew ayers weet aae wactaes wp eee ee ba 30 
DIRECT INTERELECTRODE CAPACITANCES:° 

Ox CHE Oe LO OLR GO clots ercspeiareotear se couereireinekh oop oer eiaBabeerg onsite’ «/-< SEO 0.025 mas byt 

Srdenvoiecro cathode ang Heaters... as sce .s.0 kaw e emcseunes 6 hee 9.5 bpf 

IRateLtaiea bio Ge aN GeNCALOl, ses tucuabeus rays koa nicosmncbsin ikl Uedetiens c.cast oust stoucies 0.004 max ppt 

CARLIN OE COLE PIG NO saiecnsie ¢, eres als one, le tetea CRN NG RAR) ae es EF ppt 

CETACPIN Oe ADO TDL ACG ie a ects erctar SRS oslo ao ER LAE MIS Sa he Oia Se ae ane ppt 

erideniosesto.caphode an dea bercanan:, jc dis somite cete nee sae tee ore ses 0.18 max ppt 
TERMINAL TEMPERATURE (Plate, grid No.2, grid No.1, cathode, and heater) 250 max ba 
# For plate volts, 250; grid-No.2 volts, 250; plate ma., 35. 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER— Class C FM Telephony 

Maximum CCS Ratings: 
MERI OL P PACT TAWA SIAMUA GOES 8 aca rs) Se aC criss ns = Lene MeR ETS SENG S ne tn OOM meas 6b ge pace aes 750 max volts 
WUE RID NO ce OL TAGE 2 oa ios ate etette Oe since OU ce eane Cae hae oleic nel eas 250 max volts 
MENG RIDIN Ord OV OLT AG IS oil. tot eee Ie aes een See ee ere ers - -100 max volts 
PROP RATE CURRENT... nsec ose aon cuataes Fes Pe doe ws Sect AO En ae 70 max ma 
MaRS Ore COUR ENT 3 ox tee cal ad Sere Se Metrstn o GPE el hee lewis na wae 15 max ma 
ELINTT, [Sa G81 8S 0 aches REE A PR PIED PGI RE phe tho i ae ab Ra a 52.5 max watts 
SRE ACU N ELT Tmt Peer ance, so Sd, s oieacie. Fete IK teers ORR Tbs Siess, RIE bob wis sin ee 2 max watts 


Typical CCS Operation in Cathode-Drive Circuit: 
Shown graphically in the following three charts: 


woe | TYPE 7801 
Puwd HEATER VOLTS =12.6 
ESaS OC PLATE VOLTS=650 
goa DC GRID-No.2 VOLTS =225 
ese eS DC PLATE MILLIAMPERES=65 
os = = DRIVER POWER OUTPUT WATTS=0.05 cs 
mice See See t 
2zzes ‘ 
Fo SS Breed aes 
see dN Fae 
Bae Behe Bes 
QAaE 
Or = & 5 
SEES neoree Ue hard 
2 a 
fe) 1000. 2000 3000 
FREQUENCY-Mc 
92C$-10945T 
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RCA Transmitting Tubes 


TYPE 780! 

HEATER VOLTS = 12.6 

DC PLATE VOLTS= 650 

DC GRID-No. 2 VOLTS = 225 

DC PLATE MILLIAMPERES = 65 


POWER OUTPUT (PO) ~ WATTS 
POWER GAIN (PG)- db 
GRID-No.! (I¢,) MILLIAMPERES 


GRID-No.2(Icp) MILLIAMPERES 
NEGATIVE GRID No.! (-Ec,) VOLTS 


12) 1000 2000 3000 


FREQUENCY—Mc 
92CS-10944T 


Tyee 780! 

HEATER. VOLTS=12.6 

DC PLATE VOLTS=650 

DC GRID-No.2 VOLTS=225 

DC PLATE MILLIAMPERES=65 
DRIVER POWER OUTPUT WATTS=3 


POWER OUTPUT (PO)- WATTS 
POWER GAIN (PG)- db 
GRID-No, | (Ic,) MILLIAMPERES 
GRID-No.2 (Ic) MILLIAMPERES 
NEGATIVE GRID-No. | (-Ec,) VOLTS 


10) 1000 =©2000 863000 


FREQUENCY -—Mc 
92CS-10942T 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Carrier conditions per tube for use with a maximum modulation factor of 1 
Maximum CCS Ratings: 


DC. PLATS VOUTAGE 5 «sc seine bie eo ee cere eee ee fee ee ees ets 750 max volts 
DC GRID-NG:S: VOLTAGES 5. snes ns Te ie alco bale ie le a ele nro Roe eee 250 max volts 
DC GRID-N O: 2) VOLTAGE sac cot 07 oc ee ot in be CO eee oe eee -100 max volts 
WG: PEARS UREN sos reac te arr ae Ceca aan ai a re ots ee cbav eee oer bomie, sesintee tie 60 max ma 
DC: GRID-NOlb CURRENT. <= 35.0 © = ss eect tease bela) nah. oe eet cineca) ass) ook sc susnele ts 15 max ma 
PLA TH ENP UDI wo sivix cca oe asalase © oie 5 ee kets ees whee eee eee eheiaps is «eee 45 max watts 
GRID=N.O: 2 ANE UR eo sos is eras even cola crate se veo a te Melin cade ow RUAT ay et a occa dover eae 2 max watts 
PLATE DISSIPATION = 


910 8 Bw ie 6 oy Se eC Cis lo ce) ww Uh SHS, 18L OL e Le © 6 a CLOG 0 uly me oe 6m Oe ne 


Typical CCS Operation in Cathode-Drive Circuit: 
Shown graphically in the following chart: 


TYPE 7801 

HEATER VOLTS =12.6 

DC PLATE VOLTS = 650 

DC GRID-No. 2 VOLTS =225 

DC PLATE MILLIAMPERES = 50 
DRIVER POWER OUTPUT WATTS=1 


POWER OUTPUT (PO) ~- WATTS 
POWER GAIN (PG)- db 
GRID-No, | (Ic,) MILLIAMPERES 


GRID-No,2 (Ic) MILLIAMPERES 


NEGATIVE GRID-No,! (-EC)) VOLTS 


° 1000 = 2000 3000 


FREQUENCY-Mc 
$2cS-|l0943T 


=— Technical Data 


AF POWER AMPLIFIER AND MODULATOR 
and 
LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 
Maximum CCS Ratings: 


PGE Ten EEUU AG PIN ets qi a tate aa, aati. pis woawid sine eu ataocd ele wnsi@ue baie Sh dbetis 750 max volts 
PROG TEE Te Crees OL RAG ENS art a stra tc die aie ange yrosw dial eog oe Sie eee, suena OOM ae p's 250 max volts 
MEAKIMUMeotewatr OOP PLATE OURRENT tanec vckisci se cea odes eae ec 70 maa ma 
REAR IMU Mastin Lk. Gr RED= NC ONL COURR END oi 5-c01e b auavsiane sie ally w cher des) sheer wi 15 max ma 
ECE Uata SI COAT EMA TH UNPUT oo Ok. vel ek sfc dmalee Mee wleie ead Gesell ese 52.5 max watts 
ASCIMEM- OLENA TN GRED-N Oca INPUTS2! ., 2850.2 Maes idee ehieteis bee dees 2 max watts 
RPE LEMAR CMe emer tiers, often Shela eid to nial eierarc Ge pale wens ave aces ie SRLS -d 


RF POWER AMPLIFIER— Class B Telephony 
Maximum CCS Ratings: 


ey ere he ONES PA GEG Oran oY a rans ac sesh 8 Shit ci AA seve: Shotw ob erst ate leis Wh ar eter eves Si Sine wee PeLs 750 max volts 
PPGtGr RIDIN Ocat WOELAGE leis tle 604 ee oss bee odes Cate Sete ele Wei ona & 250 max volts 
LICE TElage 5) CGR GTUI EID Sa 2 Ean eee SEO 4 eT eset aE aoe Fee ie oa 35 max ma 
ACER EDSIN Os ECO TRE TINT oly Ser yc alos ates) os a Nie RIS Saas ee See esl So ewes 8 max ma 
ASEAG PONIES EN Letra Preece hc 5% fara Se mia Goh pivguonal a: & a: 6) Rmpaisugiedabemusaiastsoyleiejecnauddandd,enaccaiebierie ia, ¢ 52.5 max watts 
ere CAPE SET UT tren eres. als te. 5) cra. disso 16.0 al 8 Pte 6 hola omtiacteh omerabebore wrauabarreet tober ele 2 max watts 
RE ESTED ADT ee Wie tahcasic). pba tcsi avs si 6.00.0, OP Os: v9: Siepeltouate: Seeviliere SAP 6 oe ae . 


Maximum Circuit Values: 

Grid-No.1-Circuit Resistance, Under any condition. ..........0..-.000e0% 30000 maa ohms 
t Because the cathode is subjected to considerable back bombardment as the frequency is increased 
with resultant increase in temperature, the heater voltage should be reduced depending on operating 
conditions and frequency to prevent overheating the cathode and resultant short life. 

° Measured with special shield adapter. 

* Maximum plate dissipation is a function of the maximum plate input, efficiency of the class of service 
and the effectiveness of the cooling system. 

5 Averaged over any audio-frequency eycle of sine-wave form for AF Power Amplifier and Modulator 
Service. 

“ If this value is insufficient to provide adequate bias, the additonal required bias must be supplied by a 
cathode resistor or fixed supply. 


TYPICAL 
CHARACTERISTICS 


TYPE 78Ol 
HEATER VOLTS=12.6 
GRID-No.2 VOLTS=225 


GRID-No. 2 (Ico) MILLIAMPERES 
GRID-No.1 (I¢}) MILLIAMPERES 


=e 
.@) 200 400 600 800 


PLATE VOLTS 
92CM-10954T 
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TYPICAL PLATE CHARACTERISTICS 


Type 780} 
HEATER VOLTS #12.6 


GRID-No.2 VOLTS#225 


PLATE MILLIAMPERES 


00 800 
PLATE VOLTS S2CM-l035!T 


TYPICAL CONSTANT- CURRENT CHARACTERISTICS 


Reese 


Type 7801 

HEATER VOLTS=#12.6 
GRID-No.2 VOLTS 2225 
Ic) GRID-No.1 MA. 


I¢ptGRID-No.2 MA. 
10 
” 5 
oe 
= -5 + 
-10 
-15 
~205-—to0 200-300 400-«500 600 700 800 
PLATE VOLTS S2CM-10958T 
7842 BEAM POWER TUBE 
Small, uhf, conduction-cooled, 
7 843 heater-cathode, cermolox types used as 
af power amplifier and modulator, and 
vA 844 rf power amplifier and oscillator in 


compact mobile and fixed equipment 
where the use of air may not be practical. Useful at frequencies up to 2000 Mc and 
beyond. Class C Telegraphy maximum plate input, CCS 180 watts. Except for 
heater rating, the 7843 is identical to type 7844. The 7842 is used in equipment 
where dependable performance under severe shock and vibration is essential. Types 
7842, 7843, and 7844 may be operated in any position. OUTLINE 77, Outlines Sec- 


RCA Transmitting Tubes —— 


tion. For thermal considerations, refer to Power Tube Installation Section. Except — 


for special ratings and performance data, internal construction, and minor changes 
in general characteristics as shown helow, the 7842 is identical to type 7844. Type 
7842 has matrix-type cathode. 
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= hechnicalen le 


; 7842 7843 7844 
HEAT EREVOLTAGERCAC/DG)T 52.40 o8- cians aa Salers cule sree ue G23oe 26.5 6.3 volts 
HEATER CURRENT..... 2 Me eS an er er aa Sec 0.52 PHA! amperes 
MINIMUM HEATING TIME......... by aceweacyoseuatcl op tveus seg eueks 60 60 60 seconds 
; at 78438, 78L4 
Mu-Factor, Grip No.2 To GRID NO.1#............ “18 18 
DIRECT INTERELECTRODE CAPACITANCES:° : 
Reg OSE GOL DIA UG hers, Sec c ists ensuaive econ iatioits ¥ av oho ie casl 0.065 maa 0.065 max ppt 
GirdeNo-k corcathode and heater.—. /ja-cs.c00. ese 14 14 pee 
Plate to. cathode:and- heater... 6.0 Sache o's ahole wee 0.019 max 0.015 max pl 
GIG N OO ETI CGINO: aohecn ep onciny clehaetorcue/oy wisi atone alicher sed it) 17 put 
GridaNo-2ito plates 0. os). 45 sores ak « arlene 4 sate de tot 4.5 4.4 ppl 
Grid No.2 to cathode and heater... ........0...... 1.3 max 0.4 max ppt 
CONDUCTION-CYLINDER TEMPERATURE. ..........023. 250 max 250 max eC 
SEAL TEMPERATURE (Plate, grid No.2, grid No.1, cathode 
PTI GEACAGED) ANNE aie ds cs tien Ahie D Rae ARE ERA ROS 250 maa 250 max tO 
# For plate volts, 250; grid-No.2 volts, 250; plate ma., 100. 
AF POWER AMPLIFIER AND MODULATOR—Class AB} 
Maximum CCS Ratings: 
EGR Ar a MOL CAG Eines hcl sic) art ct crete nice le sto mite ein acon ekoyeiecr tiie ape siarel nas 1000 maz volts 
HOO Ge FEL E = IN Oo VOMELA GHEY et no's Src, vik sha ns oho calor ee viol hale ioral easietheLa cin ine suave 300 maz volts 
NEARIMUM-SLON ATC. PLATE. GURREN Te send cigarette stele Sinise dite cect ose 180 max ma 
VEASEINUIME OMG MATT UAT BENE UT = 15 oe ienis ccs sa see auensteleloblcicetome ia «ond « 180 max watts 
INPASCIMUIM=STGNATAG RID=N Ola LNP URE 5 c.b st tare Sere aietercata Mcleis aye ne te eee tale 4.5 max watts 
PCAUT MEPIGRTE ATT ON cy eayaterie vin lais, ot oh ce oe ara a\en ara) = RUameeteee) stearate ER woh Ge Beas d 
Typical ccs Push-Pull Operation: Values are for 2 tubes 
DCePlatecnvolragowepie. Fee. o cis wip Goieg ula sae eater wee en's 650 850 volts 
DOrGrid-Now Voltage ss). ) oe ars RARE BROS aos 300 300 volts 
DC Grid-No.1 Voltage from fixed-bias source............6+, -15 -15 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage*.............. Ae 30 30 volts 
Zero Siena mate @UTTeNt. 2: cu scion s os se ge aie ed Pa ecke 80 80 ma 
Maximum-signaliDC Plate Current, 5.5: .0c0sscereer souy 200 200 ma 
Zero-sionaleo@ Grid-No.2 Currebt,ipc: esses eeepe essere eee 0 0 ma 
Maximum-Signal DC Grid-No.2 Current. ............00000- 20 20 ma 
Effective Load Resistance (Plate to plate)...........ece cece 4330 7000 ohms 
Maximum-Signal Driving Power (Approx.)..........e0ee0e. 0 0 watts 
Maximum-Signal Power Output (Approx.)........-eeeeeeee 50 80 watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition:* 
OT BEEX CC 111k SEO DOTA LLOM Mute Ba on seid foc ay 05e).ct atoueae ac Satie. Bol oiigl'e ite. 8 Glide lolol s esi" ¢ 80000 max ohms 
HOTA OUE-DIAS ODELALION wus as each sont aatane oe lalo he etene Ohl RTOs, ook oe) Sp outa Not recommended 
AF POWER AMPLIFIER AND MODULATOR—CLASS AB2 
Maximum CCS Ratings: 
ene MSIE SEN OULEA CI) Meera atc late ai'e: olor, vaste ahs i era. a oles Qin. Aigseratare yale a avereelt casts ess 1000 max volts 
ROR TID IN Ose eV OL LAGE cis 6 cies te tas © tee aeeiomekel nareaeheiteeae nels tue et tas 300 max volts 
MA KIMUM-SIGNATE LD Cur LATH: CURRENT, ote culate  olaile sieeve eetiaie waleleusie oleic 180 max ma 
MAXIMUM-SIGNAL DC GrID-No.1 CURRENT®...........- Seekhy MES gel EAE AM 30 max ma 
PAPA MSTGN AT LAT EELNE Uke s: shots ciceteheleteeneferofotelchay ates steieel ater atets ss) staat ¢ 180 max watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUT"....... ADIN OO sneraddouetels, beteuecs 4.5 max watts 
Pee EM MOTSSTPATION tec oe aiplanescsfoan geen + © we eve POS OILG Se ee telahesceES ose boar oisys e 
Typical CCS Push-Pull Operation: Values are for 2 tubes 
PME UGE OLGA Oi alata oi eiriue, aiieias s faledaen epoceses sikek essere. «, eve! eens! «ereu( oer 650 850 volts 
MGT TIG- NO SAV OLUALC to lol ars cis cag smcese.e ele vues a a Telenorenauetets 300 300 volts 
DC Grid-No.1 Voltage from fixed-bias source........ Saisie -15 —15 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage. .......cccccccess 46 46 volts 
Aexo-sienal D.C; Plate Currents): cise Gti ot 6 ois aioe ee oho Baie ini es 80 80 ma 
Maximum-Signal DC Plate Current............e.se00- Aone 355 355 m2 
Mere sional OuGrid-IN Ose CUITEDN be ine celela isos tery see ole « 0 0 ma 
Maximum-Signal DC Grid-No.2 Current..........44. Aco oH 25 25 ma 
Maximum-Signal DC Grid-No.1 Current.............++. ofel ai 15 15 ma 
Effective Load Resistance (Plate to plate)..........eeeeee i 2450 3960 ohms 
Maximum-Signal Driving Power (Approx.)**........e+e000. 0.3 0.3 watt 
SMaximiam-Ssignal Power Output (Approx.).....-.sseccssere 85 140 watts 
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PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: Up to 1215 Me 

DC PLATE VOLTAGE - 2 lo. < x specs aisles erate Dike aw ots asale coh we olesly ls w leone ei ieee > 800 max volts 
DC CRIDAN 0:2 VOLTAGE soi eteds See ae wei eae neal ee Cle eet aie eels siete ei ol alets 300 max volts 
DC GRID-NO!1L. VGBTAGE ..o 5 .ccpepes os eriepe etn ls atte Wislecaud Ce (o ate slvioteeleeha ake 4 : -100 max volts 
DC PEATE CURRENT. <5 )i)i seco aioe sis aun oie heieininip alle ataie'a ya y's eens e lessee 150 max ma 
DC (GRiD- Nout (CURRENT. 5 aici see's cual e re tompebtae! ors ical ees ied ateitel a iaMtoc wiertalte te niaon tones 30 max ma 
1oT OG POW Oni 2a 1.0 eee er eee Pare Per bee ponte nie Re rres “eaiarirs aiveryco) a 120 max watts 
CRID-NGed ENPUTS Sale oe oon Sie lete OR Aree eh Wales wee i ene nls re eels cee 3 max watts 
Pr Ore ISSIPATION: «6 -pa\kc aio Guule irs SER Oe wie bale hale iw nl wie pae sso Allee ele! ote aia e 

Typical CCS Operation: A 400 Me 

DEG Plate Veliagents. .0o...c + sith cw sitaeeisippies ois eds malas aie wis'arainis 460 700 volts 
DC. GridtNe.2 Voltage? o. scape olen eae ele tararee ieee be ot eres 200 250 volts 
DG Grid-Na-dsVioltagel » .<). . « «ise teatinale wine ova ntoan ayeiers —20 —50 volts 
DC Plate Current hectic aoe eset pete ae tanga eae 100 130 ma 
DG Grid-No:2 Current: obese pe ea sree 5 suis oN pee eg a obs 5 10 ma 
DC Grid-No.d Current... G: < ee ees Ble alate vee elale wie ets, eins 5 10 ma 
Driver Power Output (Approx.)4*.. 0.2.0... eee eee ee eens 2 3 watts 
Useful Power Output (Approx.).. 2... sec e reeset tee eces 16 45 watts 


Maximum Circuit Values: 
Grid-No.1-Cireuit Resistance, Under any condition..............-.+--08- 30000% max ohms 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 

RF POWER AMPLIFIER— Class C FM Telephony 
Maximum CCS Ratings: Up to 1215 Me 
PCUPLATEH VOLTAGE ao. 2%. 6 SORE oo ke SOR Ws Rie BR Mie A Sina a ae 1000 maa volts 
DE CRID-Ni0Le VGhEAGES. 5. e in cee ER oe Dane ES a Sea eS 300 max volts 
DCGRID-NO.L VORTAGH. 2.5: stolastg ors 508 -c.a0b ah Saleen eed, ad eR ERE DAN eEe Saat ae —100 max volts 
PCOCPLATE. Cure oes 5 eae so okt ee A Set Rta aan Naat os aah eer ale wie 180 max ma 
DCO GRIENO! 1 CERRENT -\s Sores Gaeta 2 og siya wisi aia Ati ia ls De dyad 0) ol stators 30 max ma 
Pare INPUT 2. Soe. wb clade Sere g Ra Aad e Ate Spaahi ee Ope aye SOY ace ain et O See ee 180 max watts 
CRID-N 0.2, ERPUR ios 6 vos eee ete one ADDF Ooh Oe Ce petC Sih 6 4 aie dine eietenie 4.5 max watts 
PEATE DISSIPATION ©. oe dbs baie wlewine eee ee oes BE a edna tn ts Meera aes ane Ste Stee e 
Typical CCS Operation: At 400 Me A 1215 Me 
DC Plate: Valtage:: a. oh5 tee ee ee eee 400 900 900 volts 
DC Grid-Noe Voltace es iis es ee 200 300 300 volts 
DC Grid-No- UW oltave 3% 4 ces os —35 -30 —22 volts 
DO Plate CUrren te was sce ae as wears ae 150 170 170 ma 
PC Grid=Ne-2 Garrent..o27 hae She ee Sees 5 1 1 ma 
DC Grid Wo. Current: os. 5 i200 ened et PEs st 3 10 4 ma 
Driver Power Output (Approx.)““............. 3 3 5 watts 
Useful Power Output (ApproxX.) ...-..---+s-eeee 23 80 40 watts 


Maximum Circuit Values: 

Grid-No.1-Circuit Resistance, Under any condition................... 30000% max ohms 
t Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced, depending on operating condi- 
tions and frequency, to prevent overheating the cathode and resultant short life. 

° Measured with special shield adapter. 

* Averaged over any audio-frequency cycle of sine-wave form. 

*Maximum plate dissipation is a function of the maximum plate input, efficiency of the class of service 
and the effectiveness of the cooling system. 

[Preferably obtained from a fixed supply. 

“The driver stage should be capable of supplying the No.1 grids of the Class AB: stage with the specified 
driving voltage at low distortion. 

*The resistance introduced into the grid-No.1 circuit by the input coupling should be held to a low value. 
In no case should it exceed the specified maximum value; transformer- or impedance-coupling devices are 
recommended. 


*“*Driver stage should be capable of supplying the specified driving power at low distortion to the No.1 
grids of the AB2 stage. To minimize distortion, the effective resistance per grid-No.1 circuit of the AB2 
stage should be held at a low value. For this purpose, the use of transformer coupling is recommended. 


®Qbtained preferably from a separate source modulated along with the plate supply. 


256 


Technical Datta ——— 


tObtained from grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed supply or 
cathode resistor. 


“The driver stage is required to supply tube losses and rf-circuit losses. It should be designed to provide 
an excess of power above the indicated values to take care of variations in line voltage, components, 
initial tube characteristics, and tube characteristics during life. 


If this value is insufficient to provide adequate bias, the additional required bias must be supplied by a 
eathode resistor or fixed supply. 


®*Obtained preferably from a fixed supply, or from the plate supply voltage with a voltage divider. 
* x Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


TYPICAL PLATE CHARACTERISTICS 


Types 6816 
E4*6.3 VOLTS 
GRID-No. 2 VOLTS = 300 


PLATE MILLIAMPERES 


PLATE VOLTS 92CM-9222Tr 


TYPICAL CHARACTERISTICS 


E,=6.3 VOLTS 
GRID-No.2 VOLTS =300 


GRID-No.I(Ic,) OR GRID-No.2 (Ico) 
MILLIAMPERES 


07200 400 600 800 1000 
PLATE VOLTS 
9 


2CS - 9225TI 


BEAM POWER TUBE 


Very small, uhf, conduction- 
cooled, heater-cathode, cermolox type 
used as rf power amplifier and oscilla- 7 87 O 
tor in compact mobile and fixed equip- 
| ment where forced-air cooling may not 
be practical. Useful at frequencies up to 3000 Mc and beyond. Class C Telegraphy 
maximum plate input CCS, 52.5 watts. Heater volts (ac/dc), 6.3; amperes, 1. May 
be operated in any position. OUTLINE 76, Outlines Section. Except for heater rating, 
the 7870 is identical to type 7801. 
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BEAM POWER TUBE 


790 5 Miniature, quick-heating filament 
type used in rf power-amplifier, oscilla- 
tor, and frequency-multiplier service 
at frequencies up to 175 Mc in mobile- 
andemergency-communications equip- 
ment. Delivers 7 watts useful power 
(ICAS) at 175 Me. 


FILAMENT. VOLTAGE (AG/DO) $5 oo eS % 5 oe TNS 8 wire HSeG EWEN ES 6.3 volts 
PIAMONT EORRIENT. 5 ous sae solo aie io ibe) Sa ee acne arma We lage ate ele eieoaeEe Rs 0.65 ampere 
PILAMND: WARM-UP TIM oie, ee aha aie oda telv's Ripicle fp iernie wise invemolern ite Less than one second 
Direct INTERELECTRODE CAPACITANCES:° ; 
Grid Nigel te plate sone eee So eons lade Ses ciahe olone Se mie ela 0.14 max - pou 
Grid No.1 te filament, grid No.3, and grid No.2... 0 .ec cc eee seee 8.5 ppt 
Plate to filament, grid No.3, and grid No.2... .....ccs2secccvccvcs 5.5 pul 


°Without external shield. 


Characteristics, Class A} Amplifier: 


Plate Voltagesd ee es Rk See oe ee RS eee he eee Se ee 200 volts 
Ora Ni sy ee Ie een eee is Sa Sa en nip Slats ats eae ctien Gone Connected to pin 1 at socket 
GEHIGSING. 2 Wi Gita Rey, So eis ccle bovis aia os ois oS e as hk Sindee is aaa Orel 185 volts 
GTIdG=NOAl. Wl Bi case 5 yo eee ies sa eee. OR io os EN oat eis rw aha —6 volts 
Mu-Factor: GridtNo:2 to grid Nod ooo. sen Bite yitahin eee ees oo se 11°55 

TTANnsecomdwe tamer. oe ea Ss he Bee ee ed Sin ae a era el evi ee et 6700 umhos 
Plate Current sce 2 Bee a 2 raw he eichac oe ree ieee Svea mie pia ate Eee 36 ma 
TIEN OBC BGs ws 5S orhcn oc 5 eae Cao Re ae tbe a ne ss ene te oe 2.5 ma 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 


RF POWER AMPLIFIER—Class C FM Telephony 
At frequencies up to 175 Mc 


Maximum Ratings: ICAS 
DG PEATE VBE PAGES ole 4 5 oe hos stakes ma acdc Boe eae 300 max volts 
Oe ee Dan) ALE Hs OP 8 ohn, a oh AO CIP SEE Ug pe reat Vp py ep a Ts Ms, Connect to pin 1 at socket 
DGC/GRID-NO.2 SUPPLY VOLTAGH adeeb oe oe wre oi raend ts piri any Ree 300 max volts 
DC GRID-NOZAVOETAGE ood Soc ck as eo Sr Ke see Se See 250 max volts 
DC GRID-NO-1L VOLTAGE iei5. ino. sie Bo says en aca ein a Oe oe ee ae —-125 max volts 
DC PRATER CURRIN ESS liskc eye ere cee aie Ee ae Braise ae eae ee 60 max ma 
DC' GRip-NG:2 CURBENT: o o4 o.oo Dice Se it Le Oe es ei ac tig sta 10 max ma 
BDC. GRID-Nost CURRENT: 6 eS ss Se en hide ees Ce EPs oes 5 max ma 
Big Uc gd Bn oD Cp eek ey ee ae a ee Fee, Bes Se ee oe eM Sree = Gy ah. Set 18 max watts 
GRID-NO ENP UE is a ois ic. d oe exSratn, «CHS eae ee ae ee LLL ees aie cl 1.5 max watts 
IPGATE DISSIPATION oo 5.cis os QR s sae afisk is othe ohn aS opete a ace eee ee ae ieee . 10 max watts 
BULB TEMPERATURE: (At hottest pomme) oo ei. ole) scahoe ae Ha abate Gb a eee 225 max °C 
As amplifier at 175 Mc® 
Typical Operation: ICAS 
DG: Pilate: Voltages ss 255 oe ne te eee OS ree ene 300 300 volts 
Korie N68 5 chic os, seinen Se Ae shee afte Eee ie ne em ETE ne Connected to pin 1 at socket 
DC: Grnd-No.- ZV Oltage™ sho... uae Sie ea eS Ma sels ae ee eee 160 185 volts 
DC! Grid-No.1 Voltage? <5: 2 bai cinncic Mele aeemieis ee ale oa —36 -39 volts 
From a Pnid-Npak resistor, of £2 0 cee he oss de Sens at ae 18000 18000 ohms 
Peal Grd-N0.1 Voltage... . -. css tate whe one sap ian Siete = Al 43 volts 
DCN Phate Curieny he es ees ee be ee we teat Paar 50 60 ma 
DG Grid-No.Z!Gurrentsoss 3. 25.0.4 De le Se ake Cee 2:5 4 ; ma 
DC.Grd-Nwo Current. (A PproK se eet acre oie eas) well ee sin eee 2 ade ma 
Driving: Power (Approx: )t-.a2h0he soe seee ee wee ve dees 1 1 watt 
Usetub Power Output (A ppros.) ths.cb ee ies soe ee es Sep 7 watts 
Maximum Circuit Values: 
Grid-No.1-Gireuit Resistanée.ii ye oe ea eee 0.1 max 0.1max megohm 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony | é 
At frequencies up to 175 Me 


Maximum Ratings: ICAS 

DE PUATH VORTAGE cles ice vk sc re oo pelvis sit wie W irit 4 nite eee ae epee 250 max volts 

GERED | NiO. Binney Wyck 5 eA Sis sins (lls Ww iwite) Ste le Sis ore area oie oie eet ee iots ieee Connect to pin 1 at socket 
258 


Technical Data 


DC GRID-NO.ZiVOLTAGE . oss Ses o alele ate ow oe SPauate, clevoretetaeiers aie erelnis. enone eel iar 250 max volts 
DCGRID-NOc VOLTAGE. cs 00.5.6 b/sie.e a0 eawisione aibpsiel s ator Ala-cupehuaredectiscece Seooe -125 max volts 
CTPA THORN Pa iete  Ue, ain 0 ee usksie oe es Bis slat essseneue oqonegere SAwieSs pictasieraierere 60 max ma 
DC GRID-N0.2 CURRENT.........0000% aeisishelete y ate Nerels eaueroverete e tr eresacere crete 10 max ma 
DC GRID-NO,1 CURRENT......ccccccsceees We a wPatenate we ‘ Sraxelerohereieler stele 5 max ma 
PATA LIOME INE? Wi kite Perea lcleis cael eso ais cate onel ovens Ot cvdtscan snote eteasevelaneiels eck wereieusierersne 15 max watts 
RGRID= NOs GEENEU Were as Cotes ois eis cic ats Sous se eee sees eee ee 5 Se chatsrste 1.4 max watts 
TA THMOISSIPATION METS coe tcc aise shes cs e's te ee oe oes Gan ale ehatene ars 7 max watts 
BULB TEMPERATURE (At hottest point). ..........2220000- Rialcie rate c ae 225 max °C 
Typical Operation:® Ati75 Me ICAS 
DC Plate Voltage...... aoe cle ets ai aieteone: sie. erode, eas-otet cuctcneleretstats eh eranetee Gas nisi eee 250 volts 
RGPLGUWIN Oc Sere per teiie a) <cceeusn sacle sus, 6, 6: ox Bpofedereteroolsiolsueieie a levelenelever siete «seeeee-. Connected to pin 1 at socket 
DC Grid-No.2 Voltage® ....... ORNs GS Go ae iS SIT ORS i ee 250 volts 
MOOG TIG= NOME VOLUA LET cheke oe :a e Fie. ayoreseiess/ sede) suale uous leasyadsie,s js,4.a Srasers.e bie.s 6 ere c —70 volts 
rombaretid= NO SISTEstScOrOlcrs citvs, arsusieve e.8)51416.7' Speneieiiceisieassereue seers Gus eee ee 33000 ohms 
Oa Ea TIC = NOwl a VOLCALOisisusyoreieksierel elatousre cnei's aneKeitiexelecueconeveas wisi eiehene eisie.ece 15 volts 
DOP ETALCHOUITER Lerten cc utes rere ace cveheseie ale hie ove ells tw MT eeae tists Ota aie Ce ale < 60 ma 
OMG TI NOt an CO UIEN Gilsn os tive sie «te ecoho at Ol aks onauaviana’s soko saclahexonels nlecenie e.are ais 20 ma 
PGRN OntaG urrentsCA DPLOK.)|. sis, steered cies cisyere Sie s swiss elele © Ge 0 Siero 6 oe. PAS ma 
ROT VAN PER OWCECADPLOX.) | a cers orecneys Nislee oreo totic s sic susie otis eee ee oe «eee 1 watt 
Useful Power Output (Approx.)ftft...... INGre aaron Greeny eho re mes 6.5 watts 
Maximum Circuit Values: 
Rete eNO SOIT CU ESE CS1G EitT) CCl Seis, v1 sreis' aie) s lei.evohe (sie a) oi o-eieitevoxes sisi sr sxcler 8) Sisra 6-6. siaus 0.1 max megohm 
FREQUENCY MULTIPLIER 
Maximum Ratings: ICAS 
yO PEACE VO YA CEs Se NeEes ce lah coy eves ebsiie, 6; suereersso Oie ea. 8 orale eueie eo eters eter ee eeeT 300 max volts 
SeCEUEDE NGO) OEM EES So cists clas Sie oie eles. sino 8 bie 0.0 6 wieienes> oueceee sie ee elers Connect to pin 1 at socket 
MCG RIDIN OAS UPEL Va OLTAGH.. 2.5 ovens alors ions susie ohencresss sue eis we foie 66 ¢cetsy eva kali 300 max volts 
DC RID Ole RVLOIT AGE ALE livers. &, oPeiavese,e ole islelaveat.s-cvsistels oe ye crete te ete eee ie tae 250 max volts 
SECT D= NCSI OUT A GE ercucrcwaloralavotevoxerenate Wiss o's sus aca fers akeuenere siete euate ven musts -125 max volts 
CME AT HOLTER IND cisicvcie scree. 4 © ole 9:are @cagerc o ove cea tse ntelere aie er enatetionel amtewenanpyent 50 max ma 
TING GSOTAIN TON? CREO TST ees AIRS OHA Ina Se any CeAoe APE HERMES. -cnge eres aartctnon 10 max ma 
Fey Ge BeETD INCL TRUE BIND oroy:gy ol oko ova to-wu.onahaiisuloyies otenoticdayeue lous ists usisyaneuen aitshieies cauaneitensyohens 5 max ma 
SPAIN PL DRA eisicrs eh wtere a iieviallc. biehshois olele svete snstavetersl cro omManete stoudberetel ere tel aia 15 max watts 
ROUEN EVIE INI Cho MEN ES UT Stem, ca.calc helm caliede: ae eve’ due) ber eco lores iw eyane'gai olenebeilelacete wk ekeleplenies@ ele ele cen tye 1.5 max watts 
UL ATEOM DIGS Oy Serres nity 8 la ee Sindrtro oGiaiG AISIE crOIS GIG teo SIC ar RCLOICION Car ree 10 max watts 
BULICLMMPERATURE CA t hottest: point)iires were: sec oleleelet clots «cee else 225 max °¢ 
As doubler to 175 Mc 
Typical Operation:°® ICAS 
MCRPIAtesVOltAge. «occ ves eee Sebel ater she) stor 6) aero ens arenor sete ere 250 300 volts 
aCe IN Chegh RR ME Mme INGE a Tati’ collate sit) al) one ¢ ste oo) 6. 0f'o" al/sheveaeen) ciel tome Connected to pin 1 at socket 
SO TIC NU Csr OLE Ot nu ry vis oie: Si etis ch cuescesstreMoveua era tMAnale S,ccerauare errs 200 215 volts 
ORC TIG=-N'O: 1 V OLEAL Oe it oe 4a 05-0 Wreralele & wlieverelw e pietapeie eet —53 —80 volts 
comareT1d=NOvLsresistOr Of Airerc sii oratenis lofatevais orale east aer) s 53000 53000 ohms 
Medal eGTId=NGOaL VOltAGE «1s ees 5 ce wa eres eterec states sf are cae ele 60 87 volts 
See CONG UTTON GSE ANS ofa svc tec ee Cone ee Teed weiss 45 50 ma 
ROMEO GL IN (Ou CULEPOING oi cise ta ie, a) oe « «eels 01.0 8) oferle svsiehs ereire) eel elele ts ni 3.4 3.4 ma 
BeaGrra-NO. 1. ©Urrent (A PDLOX,) ay «6 slid + eisioteletets oes ele eee 1 15 ma 
MLV PEE OWETa CAD PLOX..). Laci. ies o cetetetetela sitatatonatalla a eNerstetetlele « 0.4 0.5 watt 
PEO Wer OUCDItL CA PPLOX.) Il oie loner evenekol suehessushewoleishodoueieusioucie 2.5 3.5 watts 
As tripler to 175 Mc 
ICAS 
ROSE SEE EMO LU SO eee) vic fos cheeks asides (a, » [e) ouseceNuin ecoue isk ay, a. s).stahsus 250 250 volts 
WEL ISTO. As ate ao GL iaae ans Sie aiiMeieuoeie ino dion Gobind Connected to pin 1 at socket 
MMCTING AI GUV OLUAZE? . baths oie aaleielote « Ss wr ol sleitetmotoloheievonsnctela wie 180 225 volts 
MMMM NO UAVO LEAL Oy Gye ticb cous ois says suere,isteyaueuS 8, © asus © s)e,0u004) -90 —108 volts 
inner d= NN Osl FESISLOT Oli. cele s/s) eis e+ © 619) 65 5)016 e\ele onal “sp 50000 60000 ohms 
rome GrrlG=NO.L) VOlLALE <<. ess ojo 01 6-0.0.6 0 evereite le miereletere) serene 105 118 volts 
PEMA ALOR TINrenita tie. fets ccle ictal cters chalets chess col ene wieis etekelae oleta oie 40 50 ma 
MEET NOC OM TLUTON tiene <eciia: 2) oo oitierejess chs, ove, =o vb roxekogstare arenes, oyeas 2.5 3.4 ma 
DC Grid-No.1 Current (Approx.)........ Mis ievoioy susuctereveretonsasiers 1.8 af ma 
Ment Worl CAP DIOK.) {4 . > ¢. 21st nrels e ereavelsce elsittsce!n sal si v oxeilelers 0.4 0.6 watt 
ieorulerower Output (APProx.){T oo. cess sccnciceceseccees 1.4 2 watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance........ adie b, Seetousbpiciscole Metenetes Ae 0.1 max 0.1 maz megohm 


RCA Transmitting Tubes 


* Pins 4 and 5 at rf ground. 

* Obtained preferably from a separate source or from the plate-voltage supply with a voltage divider. 
If a series resistor is used, it should be adjustable to permit obtaining the desired operating plate current 
after initial tuning adjustments are completed. 

** Obtained from a grid-No.1 resistor, or from a combination of grid-No.1 resistor and either fixed 
supply or cathode resistor. The combination of grid resistor and fixed supply has the advantage of not 
only protecting the tube from damage through loss of excitation but also of minimizing distortion by 
bias-supply compensation. 


+ Driving power includes circuit losses and is the actual power measured at the input to the grid circuit. 
77 Measured at load. 


8 Obtained preferably from a separate source modulated along with the plate supply, or from the modu- 
lated plate supply through a series resistor. It is recommended that this resistor be adjustable to permit 
obtaining the desired operating plate current after initial tuning adjustments are made. 


AVERAGE PLATE CHARACTERISTICS 
tree 7905 


E¢= 6.3 VOLTS OC 
GRID No.3 CONNECTED TO PIN | AT SOCKET. 
GRID-No.2 VOLTS« 185 


PLATE MILLIAMPERES 


PLATE VOLTS 92CM—lI38IT 


AVERAGE CHARACTERISTICS 


TYPE 7905 
E4=6.3 VOLTS DC 
GRID No.3 CONNECTED TO PIN! AT SOCKET. 
GRID-No. 2 VOLTS=i85 


GRID-No. | MILLIAMPERES 
a 


ak og GRID-No. 1 VOLTS Ec, 


Sa OBS 2 BS PEO 
9 100 200 300 
PLATE VOLTS 
92CS-11383T 


OPERATING CONSIDERATIONS 


Type 7905 requires Miniature nine-contact socket and may be operated in 
vertical position (base up or down), or in horizontal position with pins 2 and 8 in 
vertical plane. OUTLINE 9, Outlines Section. 

Shielding of the 7905 may be used in straight-through rf amplifier service to 
minimize external feedback from the plate to grid No.1. A grounded shield crossing 
the terminal end of the tube socket through the space between pins 2 and 3 and the 
space between pins 8 and 9, is generally adequate for this purpose. No shielding is 
necessary for either frequency doubler or tripler operation. 

When operated from automotive electrical systems, the filament may be sub- 
jected to voltage variations as great as + 20%. Although such extremes in filament 
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voltage may be tolerated for short periods, increased equipment reliability can be 
achieved with improved supply-voltage regulation. 

' The socket connections to pins 4 and 5, which are designated LC on the basing 
diagram, may be used to minimize the absorption of rf power in the filament circuit 
by connecting pins 4 and 5 to ground through a capacitor, close to the socket. Pin 1 
is directly grounded and pin 9 is bypassed by using a feedthrough capacitor when 
bringing this filament lead through the chassis. 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as af power amplifier and modu- 8000 


lator and as rf power amplifier and os- 

cillator. May be used with full input 

up to 30 Me; for operation at 60 Mc, 

plate voltage and plate input should be reduced to 70 per cent of maximum ratings; 
at 100 Me, to 50 per cent. Class C Telegraphy maximum plate dissipation, CCS 125 
watts, ICAS 175 watts. Type 8000 requires Jumbo four-contact socket and may be 
operated in vertical position with base down, or in horizontal position with pins 1 
and 2 in vertical plane. OUTLINE 55, Outlines Section. Plate shows a barely percep- 
tible red color when tube is operated at maximum CCS ratings and a cherry-red 
color at maximum ICAS ratings. 


MMM TY OLDAGE. (AC/DC) cnekm vies wees ees bien bev eet Gules tema erie. 10 volts 
EET IGANIESNID GEOR IEERN Dearie lett tier se aie ta OMS are wee rae want wisla ahadstalendisw eecdeies <e 4.5 amperes 
AMPEIPICATLON LOACTOR iivitity sist tes Ba aie Se a STN a8, OO OS Ole SURO ho Cotten a’ v 16.5 


Direct INTERELECTRODE CAPACITANCES: 
STTIGIECOED AL GIA erie Pr ties COMER Beisialare ee Oe Ta cele ole vein trabele wun a omnes 6.4 ppt 
GrIGeLOuilATieri: «cesta lo ai telcmerats awk donee Pe cle ee nee Celene cas vd Pees 5.0 ppt 
3.3 put 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: CCS ICAS 
BONG res TAA TREN ACS EN Sto IRE char ita’ <<) a, cle sdpy Soinslis Aaleda temerie Se ike 1600 max 2000 max volts 
OE Ge RTT) ASB Ss sins cc PAS hooks w eclle abe ve telicins aioe nde es ie —500 max —500 max volts 
ES CUP LAT HIM EOEINUT 0 555.00 cite ows Sania le ninterenin tome te 210 max 250 max ma 
ES CGR) SOMERS AEN Bak 3. cae Oe eae dus Uc Is Yous Rikin teas aio re Nis 40 max 45 max ma 
RIA TEN SUN POND Pees Ses Faherty a.m: sont eropereretenehcmatateneansiteneye 335 max 500 max watts 
Peer EEL) ESESUETA TON: ort, -<a.0 hd Sale oleate, 6) oe tebe tesa toe forkeite hewsltaterte 85 max 125 max watts 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum Ratings: CCS ICAS 
GPE LITA THMMAM TACSIS) Souk «rishi aides, daktiond caoielisqoasihe ikieus ofecsiexere oes 2000 max 2500 max volts 
PCG RIDSMOMP AGE a. ', related elt» o).0. 5) < 01/0 cisions s.&m.040 50.0 8 °e6 —500 max —500 max volts 
DEAR EATIOMGURRENT fcc cituiie woke aie sicions Woes siete oilers ore false 250 max 300 max ma 
DC GRID CURRENT.......... pr ARMM okceeie dace nee dilecerevoveucseie, sats 40 max 45 max ma 
TETag Wed GLE) TP a aD ARBOR Gr PEG ye "Oleg Rehr Rear i a A 500 max 750 max watts 
MOtAT HLL IEVA TION 52ot wetereieve iaie, orsie ie isis als Situs ib wiaiele siete 0.50% 125 max 175 max watts 
BEAM POWER TUBE 8001 


See type 4E£27/8001. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 80 Mc and with reduced 
input up to 50 Mec. Requires Jumbo four- 
contact socket and may be operated in vertical 8003 
position with base down, or in horizontal posi- 
tion with pins 1 and 3 in vertical plane. Maxi- 
mum length, 8-8/16 inches; maximum diameter, 
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2-9/16 inches. For operation at 50 Mec, plate voltage and plate input should be reducedto 83 per cent of 
maximum ratings. Filament volts (ac/dc), 10; amperes, 3.25. Direct interelectrode capacitances: grid to 
plate, 11.7 uuf; grid to filament, 5.8 yuf; plate to filament, 3.4 uuf. Maximum CCS ratings as AF 
POWER AMPLIFIER AND MODULATOR: de plate volts, 1350 maz; maximum-signal dc plate 
milliamperes, 250 maz; maximum-signal plate input, 330 maz watts; plate dissipation, 100 maz watts. 
Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dec plate volts, 1350 maz; 
de grid volts, -400 maz; dc plate milliamperes, 250 maz; dc grid milliamperes, 50 maz; plate input, 330 
maz watts; plate dissipation, 100 mar watts. Plate shows no color when tube is operated at maximum 
CCS ratings. The 8003 is a DISCONTINUED type listed for reference only. 


POWER TRIODE 


Thoriated-tungsten-filament type 

8005 used as af power amplifier and modu- 

lator and as rf power amplifier and os- 

cillator. May be used with full input 

up to 60 Me. For operation at 80 Me, 

plate voltage and plate input should be reduced to 75 per cent of maximum ratings; 

at 100 Me, to 60 per cent. Class C Telegraphy maximum plate dissipation, CCS 75 

watts, ICAS 85 watts. Type 8005 requires Small four-contact socket and may be 

operated in vertical position with base down, or in horizontal position with pins 2 

and 3 in vertical plane. OUTLINE 45, Outlines Section. Plate shows a cherry-red color 

when tube is operated at maximum CCS ratings and an orange-red color at maxi- 
mum ICAS ratings. 


FILAMENT: VOLTAGH (AC/HIO) oo os cau ss’ e cen ask Keb Se RO wae bee eles 10 volts 
XGA MEINT ©URIREING ox cep: er eck F aoe an wien wan ohale WE sO, Mie ate wel eiainwhetanmiets 3.25 amperes 
ARIPTERIOATION 2 AC DGS sehera ss) Se io os SoBe N 0s Oe eas ae eo eters elsetenalietefebieios 20 


DrIREcT INTERELECTRODE CAPACITANCES: 
Grd fo plate 2a Gaerettee Sow es So oo ae so ois Eo Does Meola eee 5.0 pul 
Cirid Co: ADORE SEW EK aco ic cetera re sees oaitiamne ree pn EL cea nine 6.4 pul 
1.0 pul 
*Grid volts, 50; plate amperes, 0.5. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: CCS ICAS 

DC PLATE MOUTAGH . <3 55 Rate te ost Pee eee eee 1000 max 1250 max volts 
DC Grp VOuracn.. =... Ses a oe eee ee -200 max —200 max volts 
HC. PLATE GERRENE 22 Vo. A so as Bee Oe eee sere 160 max 200 maz ma 
BC Grup Grupnage: co... (es a es eee ee 45 max 45 max ma 
PLATE INP Se 2 iis = 2 See oo oe eee ee 160 max 240 max watts 
PLAT DISSIPATION ~ ..c.<.<\ cabo <2 TAleoee tee denen eee men. 50 max 75 max watts 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 

DC PRATH: VOUTAGE. viele i ce ae ee oo eee ae 1250 max 1500 max volts 
DG. GRID  VOETAGB 25 65:5 PRES es ek cee Sees ee ee —200 max —200 max volts 
DC PLATE ‘CURRENT... <5 0) ont Penis oh Boe OMe h eee 200 max 200 max ma 
DC GRID CORBENT 3 ccs Oe hase he. Sa Cee wa ee ee 45 max 45 max ma 
PEATH INPUSH Pe oo. eee ote CARES NCEE es 240 max 300 max watts 
PEATE DISSIPATION << vcs Seto eet «oa s see Ree eee rete 75d max 85 max watts 


HALF-WAVE MERCURY- 


r P oF 
VAPOR RECTIFIER Saieto ~ 
Coated-filament type used in 
800 8 power supply of transmitting and in- 
dustrial equipment. Maximum peak 
inverse anode volts, 10,000; maximum Ne NC 


average anode amperes, 1.25. Requires 
Super-Jumbo four-contact socket and may be operated in vertical position only, 
base down. OUTLINE 56, Outlines Section. Except for physical dimension and base, 
the 8008 is identical to type 872A. 
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POWER TRIODE 


Thoriated-tungsten-flament type having 
filament mid-tap used as rf power amplifier and 
oscillator. May be used with full input up to 
500 Mc. For operation at 600 Mc, plate voltage : 
should be reduced to 70 per cent of maximum 801 2? A 
rating. May be mounted in vertical position _ Wor 
only, filament end down or up. Maximum length 
(excluding flexible leads), 3-5/16 inches; maxi- 
mum radius, 1-5/64 inches. Filament volts 
(ac/de), 6.3; amperes, 1.92. Direct interelectrode capacitances: grid to plate, 2.5 wuf; grid to filament 
mid-tap, 2.7 wuf; plate to filament mid-tap, 0.4 yuf. Maximum CCS ratings as RF POWER AMPLI- 
FIER, Class C Telegraphy service: de plate volts, 1000 maz; de grid volts, -200 max; de plate ma., 80 
max; de grid ma., 20 max; plate input, 50 max watts; plate dissipation, 40 max watts. Forced-air cool- 
ing is required when plate dissipation exceeds 75 per cent of the maximum rated value. Plate shows an 
orange-red color when tube is operated at maximum CCS ratings. The 8012A is a DISCONTINUED 
type listed for reference only. 


POWER TRIODE 


Thoriated-tungsten-filament type having 
filament mid-tap used as rf power amplifier and 
oscillator. May be used with full input up to 500 
Me. For operation at 600 Me, plate voltage 8025A 
sheuld be reduced to 70 per cent of maximum 
ratings. Class C Telegraphy maximum plate dis- 
sipation, CCS 40 watts with forced-air cooling, 
G CAPS NEARER BASE ICAS 30 watts with natural cooling. Requires 
ee Te Small four-contact socket and may be mounted 
in vertical position only, base down or up. Maximum length, 4-11/16 inches; maximum radius, 1-5/64 
inches. Filament volts (ac/dc), 6.3; amperes, 1.92. Direct interelectrode capacitances: grid to plate, 
3.0 upf; grid to filament mid-tap, 2.7 uuf; plate to filament mid-tap, 0.4 uuf. Maximum CCS ratings as 
RF POWER AMPLIFIER, Class C Telegraphy service: de plate volts, 1000 max; de grid volts, —200 
max; dc plate ma., 20 max; plate input, 75 max watts; plate dissipation, 40 mex watts. Forced-air cool- 
ing is required for operation near maximum ratings. Plate shows an orange-red color when tube is oper- 
ated at maximum CCS ratings and a bright orange-red color at maximum ICAS ratings. The 8025A is 
a DISCONTINUED type listed for reference only. 


CAP CYLINDER 


RING Pre) 
6 BEAM POWER TUBE 
Small, ceramic-metal, conduction- 
(3) ‘ @« cooled, heater-cathodetype having pre- 8 O07 2 
cision-aligned grids, and used as linear 


8 rf power amplifier and rf power ampli- 

K 6 fier and oscillator in mobile or fixed 
equipment where the use of cooling air may not be practical. Useful with full input 
at frequencies up to 500 Me. Type 8072 requires a special 11-contact socket such as 
Mycalex No.CP464-2, or equivalent, and may be operated in any position. OUT- 
LINE 80, Outlines Section. For thermal considerations, see Power Tube Installation 
Section. 


PI BATERY VOLDAGH RA NGEHMAG7 DE) Tau sien aeenaiute «srs este srs eler aes we liao wise es 12 to 15 volts 
Piparin CG TRREN Dea G. Lato VOlbaer i. aki aie hettie «: Kies op esepasiele, oles's, susie Sieysenieney ss) ibe amperes 
VUDMIUMOIMCLLEIA TING Wel TNPREE bee. b.. peatke (ooo siatdin tolel nse acavejaye.e, shepoxshe sete epenss ane; sre 60 seconds 
MBSMACTOR. Gri Da O- ae O Ge RED IN Os bape tee eens a oc leases eYaue pated lesb ejeyarejocene.eyses 11 
DirEcT INTERELECTRODE CAPACITANCES:° 
AeePICLE Ge eC O Tab Cer MEek are Gtete Suets amie ta tele k Rites ste ape eiap spears a. 6.4) ab vege sasbenev sss © 0.13 max pul 
Cerio NO 1stO-CAbhGdee sein) Llcotabie cin eres eieiere sca. santecers FG DTC eo ee 16 ppt 
erie Races GEICHUEC: oy cee eee ent Sa dete evens ects cata, cnebon syagey oie; vieususiiele NOR IFS 0.011 ppt 
TMA ON OMG tO, PRU ING Ca. cathe ape ete tetece’ + cigar bus bagiclaie aie exe ion eee 22 put 
LETIGUNO 2) CORD Abe. ey awtehe sini chicotieiiis.« teas crete s marae = sal g <ouele hea 6.5 ppl 
CATT UN Oo) GO AGRO OG scan. deus tains he eho eo capes bone lates Ba er o.6 hoe iene 8 3.2 peel 
ALi CO GRLET yt, fans eee + whe 2 ce ate atg, h niga mere wd tore drn 3.4 ppt 
TERMINAL TEMPERATURE (All terminals)... 2.2.0.2... . eee eee eens asec 250 max oC 
PLATE Cor® TEMPERATURE (See dimensional outline)........ SP MR cena eins Oe 250 max 2G 


* For plate volts, 250; grid-No.2 volts, 200; plate amperes, 1.2. 
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LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 
Peak envelope conditions for a signal having a minimum peak-to-average power ratio of 2 


Maximum CCS Ratings: 


DC: PEATHZY GIUPAGES 6 wis Sale tee Oe ee OOS eee ate BE Sten ee eee ae ee 


GRIDANOUENEOUT 2 ho St Se 2 ee re See ee fe eee eee eee 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respéct'to-eathodes, 7. 0... cece ates sees eee nee 
Heéater‘positive with respect torcathhode: (54a. sce eee earl twee ee es 


Typical CCS Operation with Two-Tone Modulation: 


DC Plate Voltage iS aes i ee ey ate esas: Sina eran etc eine eae ete oe 
DEC, EGrid=nio:2 Walhace ec. soe ke ee eas he ea tees otra ocr renee ete eee 
DE sGrid=eNo.k VoliageS 2.20) eos Moore ie ar eee te 5 ae ee 
Vero-Signal oC Piste Currents) |. Soe sos CaM ee a sil eee ee omen 
Bifective RE Load Resistanced ee acs ee as Siew cle ee Re 
DC Plate Current at Peak Gisnwveloper nnn G . cca pee cairo ae olers aie 
Average Plate Current iar: Ds ee Gat sf oh os ec ale Oe he aemtene See 
DC GrideNo Caurrent-at, Peakiof Bavelope:. 0. 2. sey Ge oe lee ela ae «= 
Averave DC Gtid-No-2 Gurrentltg8. 4 cack Ue Se es er eee ee 
Average DOG Grid-No. bt Currents Coe. S25 oR Pe een ic Sees see ole 
Peak-Envelope Driver Power Output (Approx.)*........... 22. e eee eens 
Hutput-Circuit Eficieney (Approx:) o.. 1025 G6 ee ee he ewe ne 


Distortion Products Level:# 


Parl Ormdenk eee ke UAL RS Moho. Sedaka ac areata ee eer ae ears ade ane 
Pilih Groevs dose hs) SRL FO TR eee ee eae Se ee 


Useful Power Output (Approx.) :** 


PAVERS rae ie catia eos te aap arse vinta Sees Sanita vg Pas ca Ga mw Gone teat ie oe! la Tener eNotes 


Peakstinvelopessnak mon..\) 5 ee aR eh ee es Roane hoe sok 


Maximum Circuit Values: 
Grid-No.1-Cireuit Resistance, Under any condition: 


eee eee 


VAL IRMER COL TSIN BELLS Sood os et a oe as ok Roy, 55 ek eee Roh haa hone as, ee ene tae 


Up to 500 Me 


2200 max 
400 maz 
-100 max 
450 *® maz 
100 max 
100 ®*max 
8 max 


150 max 
150 max 


At 30 Me 
700 
250 


25000 max 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 


RF POWER AMPLIFIER— Class C FM Telephony 


Maximum CCS Ratings: 


volts 
volts 
volts 
ma 
ma 
watts 
watts 


volts 
volts 


volts 
volts 
volts 

ma 
ohms 


ma 
watt 
per cent 


db 
db 


watts 
watts 


ohms 


Up to 500 Mc 


WCrPLATEOY GEPAGE 5 och cc bake th cat ar aan ee ee ae ee ee ee ee 
DGG RID=IN'O: 2 WO Tae, trie see ear ote Ste ais) ee nt Se ee ee eae Fae 
DCAGRID-NG642 VOR TAGE ere eee ee Ce rete te ee eRe rae er 
DC PLATE CURRENTS .-....pierce eed ee Oe ee ee ee 


PEATE DISSIPATION: care chee ta eae oer So Ee ernie ete ale Soe uc 6 Rae EE ace 


PRAK HEATER-CATHODE VOLTAGE: 


Heater nevativer with respect to catiioday sc; muse a. seed eiseits Geet ante er 
Heater, positive, with respect: to Cathodes aoa. Sec aa)s..«.6 bclewle Someta ee 


Typical CCS Operation: 

DCrPiatery oltager 22.2 5 ss 214 owen eiowr adam eis 
I @GuG TIEN On? Voltages... crx:arstavartnre stete alate Mimosa 
DC Grid-NoOA’ Voltaces. -ikne-.. ces. ce eae hee 
DEP ate Currenternn i vocek ews oe 6 oe ee RES 
DP) GgGrid= Noo SVC UE rem bs ico cise enerars acct ctede stews eta eee eek 
D) Gerd 2G eb Carrrent 5 avs cad ioic ts teks soterederete eictein tore 
Driver Power Output (Approx) 1c <sixts cersiesteraierere 
Usetul Power Outputle.c . caster peer es wie Wie omieleienns 


Maximum Circuit Value: 
Grid-No.1-Circuit Resistance, Under any condition: 


IWiAithixe Gnras pee oes os nie a oie Ct eo oat oS 
GTIGEN G2 CAreuit TMPedaN Ge new cipeeia cower ewe See eee ee 


At50 Me 
500 700 
160 175 
-—10 —10 
300 300- 

25 25 

50 50 
eve 3 Dat 

85 110 


eeee 


At175 Me 
500 700 
200 200 
—30 -30 
300 300 

30 = =—.20 
40 40 

3 3 
70 105 


Plate Circuit Impedance... bck. «once scciees oe Re ee rt aan 


2200 max 
400 max 
—100 max 
300 max 
100 maz 
8 max 
100 ® max 


150 max 
150 maz 


In Grid-Drive Circuit 


At470 Mc 
700 


25000 
10000 max 


ohms 
ohms 
See note® 


Technical Data 


{ Because the cathode is subjected to back bombardment as the frequency is increased with resultant 
increase in temperature, the heater voltage should, for optimum life, be reduced to a value such that at 
the heater voltage obtained at minimum supply voltage conditions (all other voltages constant), the 
tube performance just starts to show some degradation; e.g., at 470 Mc, heater volts =12.5 (Approx. ). 


° Measured with special shield adapter. 

" The maximum rating for a signal having a minimum peak-to-average power ratio less than 2, such as is 
obtained in single-tone operation, is 300 ma. During short periods of circuit adjustment under single- 
tone conditions, the average plate current may be as high as 450 ma. 

* Maximum plate dissipation is limited by the maximum plate core temperature and the cooling system 
to maintain tube operation below the specified maximum plate core temperature. With simple low-cost 
cooling techniques, maximum plate dissipation may be only about 100 watts; with more sophisticated 
cooling techniques, maximum plate dissipation may be as high as 300 watts. 

° Obtained preferably from a separate well-regulated source. 

“ This value represents the approximate grid-No.1 current obtained due to initial electron velocities 
ane contact-potential effects when grid-No.1 is driven to zero volts at maximum signal. 

* Driver power output represents circuit losses and is the actual power measured at input to grid-No.1 
circuit. The actual power required depends on the operating frequency and the circuit used. The tube 
driving power is approximately zero watts. 

# With maximum signal output used asa reference, and without the use of feedback to enhance linearity. 
** This value of useful power is measured at load of output circuit. 

© The tube should see an effective plate supply impedance which limits the peak current through the 
tube under surge conditions to 15 amperes. 

| Driver power output includes circuit losses and is the actual power measured at the input to the grid 
cireuit. It will vary depending upon the frequency of operation and the circuit used. 


TYPICAL PLATE CHARACTERISTICS 


TYPE 8072 
HEATER VOLTS=!3.5 

GRID-No.2 VOLTS= 250 
GRID-No. ! VOLTS= Ec, 


yn 

Ws 

ly 

a. 

= 

< 

w 

- 

<a 

=) 

; alia 
‘ Senge age 


pee 


0 500 1000 1500 2000 2500 
PLATE VOLTS 92CM-1!288T 


TYPICAL CHARACTERISTICS 


TYPE 8072 

HEATER VOLTS=!3.5 
GRID-No.2 VOLTS=280 
GRID- No.! VOLTS =Ec; 


iC 


Ic2 


GRID-No.! (I¢)) OR GRID-No. 2 (IC2) MILLIAMPERES 


0 200 400 600 800 


PLATE VOLTS 
92CM-N29ITF 
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POWER PENTODE 


807 7 y, ) Miniature heater-cathode type 


70 5 4 used in mobile communication equip- 
ment operating from 12-volt storage- 

battery systems. Used in Class C rf 

power-amplifier, oscillator, and fre- 


quency-multiplier service at frequencies up to 40 Mc; also used in modulator and af 
power-amplifier applications. Requires Miniature nine-contact socket and may be 
operated in any position. OUTLINE 6, Outlines Section. During manufacture, this 
tube is subjected to special controls and tests for heater-cycling, heater-cathode 
leakage, interelectrode leakage, low-frequency-vibration performance, 500-hour in- 


termittent life performance, and intermittent shorts. 


HEATER sVOLTAGH) RANGE CAC DG) sae cue Si eae eee ie 12 to 15 volts 
HATER CURRENT (Approx.) at 13.5 volts. .........sc0ce0e 0.275 ampere 
Direct INTERELECTRODE CAPACITANCES (Approx.) :° 

CErig SN Os EOE Os hd Ge aimee, Sole acted « favs cic eie Gio Skee wich Cini ote 0.063 ppt 

Grid No.1 to All Other Electrodes except Plate.......... 10.2 put 

Plate to All Other Electrodes except Grid No.1l.......... 3.5 ppt 
° Without external shield. 

AMPLIFIER— Class A} 

Maximum Ratings: 
PELTE V.OUPAGEP Tee aes. oe wis che Oe ts Cisse Haro tine eens 330 max volts 
GRID-IN OS VOLDAG Eee. We ee coc ocr tae tes eb mk aecctete 0 max volts 
GRIDIN GA TV GETAGE CE EG. « os clahinc be smee es ee eee amma ce en A 180 maz volts 
GRID-N0O.1 VOLTAGE: 

INGCgating-DIRe Vnlte ws... coc tie Sete cine Oeil o areteerion ate 55 max volts 

POSitIVeG=-DIaE Wedecer. sch es eee ee nt kak ods Pets 0 max volts 
GRID-N O22 INPUTS Pea oo ee Pee os Cee oe ee were 1 maz watt 
PLATE DIsSipArTONe pes oon hae aa ee ee ee ee 5 max watts 
PBHAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode...............4. 120 max volts 

Heater positive with respect to cathode. ................ 120 maz volts 
Characteristics With 13.5 Volts on Heater: 
Plate Supply: Voltages tone oe rt ch bo os at on Se ee ae 250 volts 
Grid-NG23 728 Sr Soe RPO ee as 6 eR Oe rae Connected to cathode at socket 
Grid=No2 Voltagel coe sin pain ecb CPt ie 150 volts 
Cathodé- Resistot-siert skie ten oo ed eros aren eso OG 120 ohms 
Plate Resistance (Approx). 6 cc heres ack 0.0 Sore ROC re ae Se ee 0.1 megohm 
Transconiductaneay.« Gea Aseages Wend co OO eae ent ee ee 115600 pmhos 
Plate UPON G25 ee aie cays hol eye case amare Ce ee ICN Ee RET CHa ees eam ee 19 ma 
CGrid= Niece CUTren ts oe te meats ara om ign erie es ok ee or5 ma 
Grid-No.1V oltage: (Approx) for plate wa—20ee ae as em bees Ce -1 volts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 

For fixed=bias OPSlAtlON : inc. cyocacd cies Shee ee ee ee 0.1 max megohm 

For cathode-bias operation=.< 4.4. cca oe ee Se EE ee 0.25 max megohm 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: 
DCTPUATIE VORTBAGE: a. ucts erie nase aa En Ce Ra EE Le ee ee 300 max volts 
DC tGRID-NO.3 VOLTAGE 335 uscd ste ee ee en ee 0 max volts 
DCiGRID-ANO 2 VOLTAGE. )) ii de Sie nabs hcdata ce he a eas LE ee ee 175 max volts 
DC GRIDAIN OL VOLTA GIs oc ae won hots Rerereec oat ala ceeae Oe hEn tes a ences oe —50 max volts 
DC APEATM- CURRENT . iota einiieraene sta tae ee oe eceace MO Oe eae 33 max ma 
DCiIGRID=ANO-Z- CURRENT s.,. 5/5. ois.¢ dais, dsvep ca Sino EE Cae 5.5 maz ma 
DC GRm-NOUECURRENT) 5.55 <0. cte oe ee eee ee ee ee Pee a 3 max ma 
CFRIDHIN OFC RUNEU Dey ee a. oo io 0 bsp e gohouc teach cease atte eee ce tease RPA vas ore 1 maz watt 
PLATE DISSIPATION: |: eins os s.5) bs ee api pee re ea rea a 5 max watis 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode........ SEX OCA DAI rie 120 max volts 

Heater positive with respect to cathode........ es fale eine te"e Ja Tevate ele oe prone 120 max volts 


athe cacas Technical Data 


Typical Operation with 13.5 Volts on Heater: At frequencies up to 40 Me 
| XESS BAAR WVZ6) EEC ee 200 250 300 volts 
Grid BNOrOmene ene Soc cc Re eee Lee Tee Connected to cathode at socket 
1) GOGTIG“NGO AMV OLGA GE’. 5. Savane le ele Ra ace poste ok rote V5 145 LS volts 
DCE Grid = Nome MONA ee. ann sabanstasist cava danas Peeniens —7 -9 -12 volts 
Berke RbGrig2Norlevoltage .vewsns acaukiccoecvieck one 9 11 16 volts 
PVMGME ater UNTCILUenei nd ce ae Cet ree eee he eee 14.5 20 26 ma 
GEG IGN Ora OUPreN tens c the.ketpe ote eet ee eon 3 4.1 by ma 
DGrGrid=Niaws Current CApprox:)). dmc. oo8 ae be tote os 0.6 0.85 1 ma 
VATE OW EEE CAO TSE OX.) aweekeor suet cal eks Sievcho avcvever ea cee 10 Le 165 my 
IR OWEre@ wep ute CAPPPOK. iene x sce Scuciei ws ghee are cleee Sees 1.5 2at 4 watts 
Maximum Circuit Values: 
Grid iow =Cireunm Resistance. . 2 fy cco es gee ve wo ele ee eo StMlanetats wstiatato BOLE 0.1 max megohm 
FREQUENCY MULTIPLIER 

Maximum CCS Ratings: 
CEP eATEDVOUTAGH Ge toc cie sss was Mother anise attain ea eect vs om Peace 300 max volts 
DCsGRID=NOws VOLTAGE. «voc. ssc oes ec Dade lel eenie clette ene tremens che saneheoaeanede 0 max volts 
WORE RIDING ce VOLTAGES RY Mani aldchior be canoe OTe coe On ene ae ee 175 max volts 
DCLERID- NOM MMOLE TAGES tug se) aieits Cen eee ds os ce cele tied ok ae elon e elena ee —50 max volts 
IDX CTE Yie aso) (CG) 1D Oo a A ee ee RS ts 33 max ma 
EY COM CoECT USBI Crem OUI EG EIN Ts cons sata iivanase. ai audiie oe, Masui piers ettbeiers clo We CM ee Sens 5.5 max ma 
CAG RM NOMA OUR RENT 54. 09 aya 5 sldscyn's sf sLavockareen nuitin tilt cue Oe ee 3 mac ma 
(CROTTES ENE W 7 PNT RAO De? II ge et ER ear RR One eee 1 max watt 
SIO AUE HIRES TATE O Nie ieee uaral <i actin elma iathiae. Fh 8-S aiailorela JAR Oe oe Gk Dea eae 5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heatennerati ver with, respect to Cathode....-..1.eenenoccen omens wen 120 maa volts 

Heater positive with respect to cathode... ., 2. ..0...-.c0sseccccecee 120 max volts 
Typical Operation as Doubler: At frequencies up to 40 Mc 
Oe EA CCMVIOlUAD GME. ca scsce c ces ele veis ae care hee 200 250 300 volts 
Gre Ove eeeieeeiteeite tector, ey Sei a osc ier ere bie waded Connected to cathode at socket 
DD) CRG EVG=INOscBW OLCAR OR fe cox, oil ogee Steere o) otonaenisvoieeekes 1b 145 felis volts 
1D Ce Grid NOs a ViOlte PCr es acre silty. ere sa « ie olelle ore rene antes —16 —20 —25 * volts 
ReakstyheGnrid=Nowds VOLage . fia a ccainew ofwmeles ose elon 19 24 31 volts 
py Oma ta VEELO TG oP cco) or ae) deen oc lers wys.te Goes lee a eta iia 15 20 ma 
CSG rie NiO cue ULTEN Us.2.cims ares © oe Ri ecbie.bi es eiene cee c's 2 3° 4 ma 
WCiGrid=-No.mcurrent (APProx.) = . a. ao. sense aoe. 0.3 0.45 0.6 ma 
Drivin CAO WeraCNPPLOK.) osc. eecletiiais se ante Gime veeca tee eres 5 9 13 mw 
iseiulePowerm Output. CA DDIOX.))-000 ooo Hh Ge cuelene otis 1.4 1.9 Pe 8 watts 
Maximum Circuit Values: 
Grid =NiOsl= Cir curireperesistan Cex. socgele a siete sage ve ara 6 Pals, oust lenause ee cle ed 0.1 max megohm 

AVERAGE CHARACTERISTICS 
60 


PLATE (I,) OR GRID- No.2 (Ico) MILLIAMPERES 


Ea! 

| een eters keene eocteeet ante 

0 100 200 300 400 
PLATE VOLTS 
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Type 8077 / 7054 

E42 13.5 VOLTS 

GRID No.3 CONNECTED 
TO CATHODE. 

GRID -No.2 VOLTS #10 


92CM —S777T 


RCA Transmitting Tubes 


BEAM POWER TUBE 


Small, ceramic-metal, forced-air-— 

81 21 cooled, heater-cathode type having pre- 

cision-aligned grids; used as linear rf 

power amplifier and rf power amplifier 

Ps and oscillator in mobile or fixed equip- 

ment. Useful with full input at frequencies up to 500 Mc. For plate and average 
characteristics curves refer to type 8072. 


HeAaren VOLTAGE (CAG/DC)T ooo ee ee cee eee a Hee eee wih oie 5 wineterk acta mee 13.5 volts 
HeATER CGRRENT at:13 5 veltsisac oo tes Hone nar sie aar aa eee vets 1.3 amperes 
Mantas HrAatine Tie is 2 fs os eee si sits as Poa asae cases aes Ee 60 seconds 
Mu-FACTOR, GRID NO.2 TO GRID NO.1LwW& 2... ccc cere rere even escons 12 
DrrEct INTERELECTRODE CAPACITANCES:° 

Gti Nowl to plates A, bree here eeersiei inca e eatowiale wrote Al ae a a es (epee ee 0.13 max upf 

Cort NG.8 £0 CALHOUC cc ee oie Aik Ce Sele, 2 a ence are ie Oe Soran eee Den Gee eee 16 pf 

PEite to entieae a oe 2 eee wo hie rarine bie nyehel Sate Rais Oa Reto Bia eee iets 0.011 ppt 

Grid Novi: toterid NG 2kicd. as aoe: 65 ca eg luni @ Sa de inin wd as ann sbeletard 22 upt 

Grid Noe tomlate 0 Ge oles cite co 6 6 wis ag Bas aie nia wi in a oe ame emai 6.5 ppt 

Gari NOD tpl eae nOde’ es cen oc cce ois Rw O eo on Me aco halen aioe ss ppt 

CREROGS GAMO GEE Fle oo ak Se alalaie w/e.8 Slew e Cian ix ed ian pl on Ota alle hint etatat ae 3.4 ; ppt ~~ 
TERMINAL, THMPERATURE (All terminals)... cccccew cee ens ace Se swaecenesss 250 max °C 
RADIATOR CORE TEMPERATURE (See dimensional outline)..........-++--- 250 max °G 
% For plate volts, 450; grid-No.2 volts, 325; plate amperes, 1.2. 

LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 
Peak envelope conditions for a signal having a minimum peak-to-average power ratio of 2 

Maximum CCS Ratings: Up to 500 Me 
DES PEATE V OEPRGB cases i OW ew 0 sc SCR ON arate betta sila eres 2200 max volts 
Baer id Oa eas oobi cah aac Un bali Aline Wrelel eee are 400 max volts 
DC Grip-No.1 Vier eee ee oo ee ee Oa ee ele arlanats\eee tes a —100 max volts 
DC PEATE CURRENT AT PEAK OF ENVELOPE. 2 0 e's cece ie cee cow e as eesce 450* max | ma 
DCSGREENGH CaRRENt ooo ore Se See a tee es cee a ee ee 100 max ma 
PERT BRP UT ie oe eis as Se ccd eG ieee ein ove lan ae one er ew ebm ee eae Nae eaten 150 max watts 
GRID NWO.2 DISSIPATION | (oo ony oni ge ee aie aap tae eae ts ee itty TV aan cee 8 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............0.0csse ese es dees 150 max volts 

Heater positive with respect to cathode. ............0 2c eee ee eee nese 150 max ~—s-voilts 
Typical CCS Operation with Two-Tone Modulation: At 30 Me 
DO Pinte Violiser euch eas OSes eed ete ee eee a 28s Sy 1000 1500 volts 
DG Grid=No2: Voltage* sy 2.5) si Arcs se ceo alee eee ee No 250 250 volts 
DCO Gra-Noe dt Voltage? ec oe astra ce wile eS ale baleen —20 —20 volts 
Zero-Signal DC Plate Current 56.0. eis oe 7 ae ioie > ei 100 100 ma 
Effective RF Lead Resistance soo iota eso i Wepieis 2270 3800 ohms 
DC Plate Current at Peak of Envelope. .. . .isscicce cece sees 210 210 ma 
Average. DC Plate Carrents see. ote tae Sooke oo een ee 160 160 ma 
DC Grid-No.2 Current at Peak of Envelope.............+-. 10 10 ma 
Average’ DC Grid=Not Caretta pics cen wigs a ces bas 7 a ma 
Average DC Grid -No-1 Currente--o cg a emcee Ue amayd ones 0.052 0.05° ma 
Peak-Envelope Driver Power Output (Approx.)*..........-. 0.3 0.3 watt 
Output-Cireuit Efficiency (Approx.)s 0.2... h em sco biaets,om 53 = 90 85 % 
Distertion Products Level:* 

EAP: OEGCE: sins kos CONS oie oben ne eae ele wich mae ohare 35 35 db 

Writh Order sco bese ow ee oe eee Sane Scheme 1S 40 40 db 
Useful Power Output (Approx.): 

AWETAGEE Sos Saas Ole caren a ee ete pea a ae Siero 55 85 watts 

PEzIMGHWCLODE# 25 Sl ase dic ven as a aie enh Gees esate ine eee 110 170 watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any conditions: 

Wirth ttrserk bigs 7 SS .5 5 oic-3 oS Wisas oe rere hin hapa tesa scbaha alms Mate er 25000 max ohms 

With fixed bias (In Class AB: operation)............. EES eee a= Rseagafrk. 100000 max ohms 

With. cathode hiag + 6d. oon scan eae See erererere elec arta Sie mathe Not recommended 
Grid-No.2 Gireurt Irmpedancé: <2. ons 0e oa ee eee er aie eee ietataeoreds ane 10000 max ohms 
Plate Circuitimpedanices Oe oo 3 2 os ig oe cee ela Se eae cas eee ee See note ** 


Technical Data 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER— Class C FM Telephony 

Maximum CCS Ratings: Up to 500 Mc 
Bs Cem eter am OTD AGG Geta a ails at oie fe wip sliasel-s. syo,8 blatki pala Saceupiav’s Saleishatefere ets etenerere 2200 max volts 
RO ACCEL Teal Chose VIPISTEA CEDIA 87 ge cds.'s,'5 irene steneare ole os bier bre act wtdlele eho te ceteimere ae 400 max volts 
CPG RID= Ons VOLTA GEionn is ce oe eee ase Seu ae odes ba Sue ates ceed erate . : -100 volts 
De EAT CAST SOMO USTED BONG Dee eit aire tele aie tot'e we’ She's eh wle'S d bor dels etete ole eutets eter ekererscare P 300 max ma 
fe On CFO ED IN Ola eUICICEIN Toe cc bh tie c hunicle ec @ Geiete foie sob cis, seneleress Umeenk ahets 100 max ma 
Nea TE Roe UN RETO TINA TION ci eatsteucanr ein coerce e Mecorar etc a oiire a abide orcieietelsl ccecelece dak 8 max watts 
PAPA Tie TILA TCR Sy Pace: orc eslc tia. eo. crete. cide eiwleie Riccar 6 een buaitee (ace eek 150 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... 20... oss ccc acecsoevevce 150 max volts 

Heater positive with respect to cathode............cccccceccccvesnes 150 max volts 
Typical CCS Operation: In grid-drive circuit At 50 Me At 470 Me 
POR ela Te RWOLUR EO areas © cane e Seohseenel atauc 700 1000 1500 700 1000 1500 volts 
WD ORGTIG=INOSSEVOLURYO. . . 6 nee als 60 ee acs one 175 200 200 200 200 200 volts 
PGI Grigg INOwds VOlLtEAZE, . oc sw ce ces -10 -30 -30 -30 -30 -30 volts 
PD OrPlarecGurrentapwnn sire sles cea ee 300 300 300 300 300 300 ma 
WGrGrid=Nocce Current, ors ¢ oes sc ces 25 20 20 10 10 5 ma 
OSeG rig NGM S@Urrentec.s (Sees cciacstcic 50 40 40 30 30 30 ma 
Driver Power Output (Approx.)®......... 12 2 2 5 5 5 watts 
MG SCLULEOWORLOULDUG G4. © cic,cls 0 eons 646.0 4 eye we 120# 175# 27524 100 1657 235f watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition: 

VLG EMM RSCOCLE IDE AS CRMEMECECe pete nmecyc) ois ctallsne vera cyotes ounroncnecd caterer eater oucee stobseerciiceuaene 25000 max ohms 
PPG NORCO IECUUELIN PECAN COs. «creas sievsw.s cis sistaee siavsleitr cane, siseree ie ebetears as 10000 max ohms 
Bal A COROT CULEELIT DOC AT CO tar 5. os ra coccie. sieve tere Srey atic SA arses. ale, SENS ereitate ae See note ** 


} Because the cathode is subjected to back bombardment as the frequency is increased with resultant 
increase in temperature, the heater voltage should, for optimum life, be reduced to a value such that at 
the heater voltage obtained at minimum supply voltage conditions (all other voltages constant) the 
tube performance just starts to show some degradation; e.g., at 470 Me, heater volts=12.5 (Approx.) 


° Measured with special shield adapter. 


" The maximum rating for a signal having a minimum peak-to-average power ratio less than 2, such as 
is obtained in single-tone operation, is 300 ma. During short periods of circuit adjustment under single- 
tone conditions, the average plate current may be as high as 450 ma. 


* Obtained preferably from a separate, well-regulated source. 


5This value represents the approximate grid-No.1 current obtained due to initial electron velocities and 
contact-potential effects when grid-No.1 is driven to zero volts at maximum signal. 


“Driver power output represents circuit losses and is the actual power measured at input to grid-No.1 
circuit. The actual power required depends on the operating frequency and the circuit used. The tube 
driving power is approximately zero watts. 


* With maximum signal output used as a reference, and without the use of feedback to enhance linearity. 
*This value of useful power is measured at load of output circuit. 


** The tube should see an effective plate supply impedance which limits the peak current through the 
tube under surge conditions to 15 amperes. 


®©Driver power output includes circuit losses and is the actual power measured at the input to the grid 
circuit. It will vary depending upon the frequency of operation and the circuit used. 
+ Measured in a typical coaxial-cavity circuit. 


OPERATING CONSIDERATIONS 
Type 8121 requires a special 11-contact socket such as Mycalex No.CP464-2, 
or equivalent, and may be operated in any position. OUTLINE 79, Outlines Section. 
Adequate forced-air cooling must be provided simultaneously with electrode 
voltages to limit the radiator core and terminal temperatures to their specified values. 


BEAM POWER TUBE 


mars H RADIATOR 


oe Small, ceramic-metal, forced-air- 
cooled, heater-cathodetype having pre- 8] 9 y) 

cision-aligned grids and used as linear 

a@ @ ()« rf power amplifier and rf power ampli- 


fier and oscillator in mobile or fixed 
equipment. Useful with full input at 
K Si frequencies up to 500 Mc. 
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RCA Transmitting Tubes 


HmatTer, VOLTAGBS (AG/DO}S . TX tou kb eel ER a es ek eke a ee 13.05: volts 
HPATER CURRENT at 18.6) volts o.oo as, cotee is Sacer Beiaty cre ane ees teeta an dee ES 1.3 amperes 
MINIMUM ELEATING PIMB ois 3551 ee oe ie Okan ae aie Mt ie eae ee ee Gor seconds 
MOR ACTOR. GRID NO.2 TO GRID NO 9ele cao. a atte a ary isis audio Np ee ee 12 

DIRECT INTERELECTRODE CAPACITANCES:° 

Grid: No.T to Dita: ee Ce eect tee ie ete aioe eis la Reeser a) alee ete ose 0.13 maz - ppt 

Grid: No.1 to -Cathode teres iat eis o aces aue ead coe ais Aha ne a inte ee 16 put 

Plate to cathode...... oe inka Meek Siete (e Kieacsecantn: eta ei ities ale aac Ae aoa eae 0.011 ae Si 

Grid Nod torgrid: Nose cess eae siete pie tcasehasela sp aecSie ies apolar saeal ede eee See 22 ppt 

Grid’ NOD ba Plate ye Fee Sere aiele haps Bae ee er chee gar Site we tov erates i ude eee 6.5 pf 

Erick NG te CACO AG Aris CRP ete ie earring eciec ca is oral aiett coors ale eae 3.2 ppt 

Cathode tonenter ..... 25.200 a tas 2 oo setae ora kn eed ate a 3.4 ppt 
‘'ERRMINAL TEMPERATURE (Al terminals) =. <cd.n sy is Sos aancde ao ieee 250 max °C 
RADIATOR CORE TEMPERATURE (See dimensional outline)................ 250 max °C 
* For plate volts, 450; grid-No.2 volts, 325; plate amperes, 1.2. 

LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service : 
Peak envelope conditions for a signal having a minimum peak-to-average power ratio of 2 

Maximum CCS Ratings: Up to 500 Me 
WIG PLATE: V GLBAGE SE 2 oo doen) is bo, 5, 4b hic ais Deter ee Oe Ce ead eee 2200 max volis 
16 4FRID-N 0:2 WE TRGS See os. ok. BER Ae SRE cok ces ck antkerieaee 400 max volts 
PIG GRADsNO SOVIET A GE re os yb odig Wanye ie oo Wwe ake aie ok eee ea -100 max volts 
DE. PLATE GUREENT. AT PBAK. OF JONVELOPE «ce sicisie lee aco alesse. Sued ea ee 450"max . °. ma 
DEHGRIDSN OD CURRENT oie orc sncausinnetetuddurig aieieie ine oh ca tials a7 hte eee 100 max ma 
PEATE DISSIPATION... yn) co cycle worse abard ood wl woe- MOREE tal aI IE eam era, SatEe ae 400 max watts 
GRIN OF TEU ee ea a el nce ech teas ae inh he ee ae bei a ac hatio tc Pee 8 max waits 
PEAK HEATER-CATHODE VOLTAGE: : 

Heater negative with respect to eathode 90s Fi oe as oe eae 150 max volts 

Heater positive with respect to cathode: 2.52... 0.4 Se me eee 150 max volts 
Typical CCS Operation with Two-Tone Modulation: At 30 Mc 
DG ‘Plate Magia. <0 o Pecan. s nade soe ee thither a ee eee ola aetna ae 2000 volts 
DG. Crig-INGe2 WV ct er os 5 wasn ated ame ana Ree aks SER at 400 volts 
DC rid -Nosk Valter ee pees ic terug she hes a aed Eu alge tee aes meee —35 volts 
Zero-signal DC Pinte Current. sia S55%0 we atk ow Ged Sere omer eee 100 ma 
Hifective RE Lead tesistanee i665 c-. so sw ae dain aia os ap uaniats abate eine 3050 ohms 
DG Pinte Corrent- at Peak of Pnvelape.. 2b < si ans. eels cance cic aco e paren 335 ma 
doyorage DG Pigte (urment. 02 2 65 ea en Se eee 250 ma 
DC’ Grid-No.2 Curent at Peaks Bunvelopesiy co. Soe ees ey cn eek oa 10 ma 
Average DC: Grid-Ne.2 Gatrrent 2 6icioftli nip eed GEN. ae ect cme akties eee | ma 
Average DC.Grid-Nod @urreitis.c5 ck). See see We See es ae 0.05° ma 
Peak-EnvelopeDriver Power Output (Approx.)*....... 0.2.0.0 cee ee eee 0.3 watt 
Output-Cireuit Hificienes (Approx:) 3.3; case dee & ae eats Goes Se ee 90 per cent 
Distortion Products Level:* ; 

E Div Gd OFGers «coc Sachse orale cosa hs ee ae Re eT nee tee gee ee 29 db 

Piith order.5:25. Shwe wld Be CR Sea, Ce ee eae 32 db 
Useful Power Output (Approx.): 

BoM fa) oT 7 eae, AE OG ME ORE TO OU EEE Te) Or, eS OMe: Stitt acne ede 190# watts 

Peak: en Velope dia nue ailinw hs Qo aa pee ROS WS eee aes ee 3804 watts 
Maximum Circuit Values: 
Grid-No.1 Circuit Resistance, Under any condition: 

With GXed pisses. coi -siis oss vizio & ahetey eo Ris unas oie a eadee te ecu ee 25000 max ohms 

With fixed bias (in Class AB: operation) 27.05 0.5 ce cn se nc one eee 100000 max ohms 

Wirth éathode bias.) so 7 nk Ht OR OAL ced ed ee Oe eee PE ee Not recommended 
Grid-No:2 Circuit: Tmpedanee its eve ie. ei nich ae Se BR, ee Eee 10000 max ohms 
Plate Giceuit, Jie peganee cx. iis ts dnialente bees ¢ Saxe lowe cs Pyeryoce uae ae ee See note ** 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony ‘ 

Maximum CCS Ratings: Up to 500 Me 
DC PLATE VOLTAGE, . 3. < jigs oe isvelanieiepnaste sates Sia bhmeraeeas SNe SSS cheteinceeens 2200 max - ~+volts 
IC“ GRID-NO-2 VOETAGH SE . = ic ase eke, ee ee is ee RE ase deen een 400 max volts 
DG-GRID-NO:zT VOLTAGE. Fos 5:5 coe. Aoe ree eee ites oe erngeee Raceel cpa eieaie ciate eee -100 maz volts 
DC PEATE. CURRENT. , ric ota vias ee eee 2 ee Po as ER te OLR roe ae 300 max ma 
DGC GRID-No-1t CORRENT. co oc sic eee CaS aes. eae. epee ba REE de ee 100 max ma 


Ses 4 Lechnical Daa —_— 


NGCSUT DIN OMEN Ol onme tec se evel Sues Fass G6 Pies dia <iie ee Joretele Biel. ualsie rene, ocate tne toseucrstoke mets 8 max watts 
EGA TEP ISSA TION sme ets ss, 6a 6.6 4s ore Bec balers mane evene, c SEeceRteroesr ene erieta Roa lpraere 400 maa: watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ...........cccccevcces Rares 150 max volts 

Heater positive with respect to cathode.......... aetatehelccarstere oherais SY Ec 150 max volts 
Typical CCS Operation: In Grid-Drive Circuit at 50 Me 
PD CrelaterVioltagercw. selene es cee. + Brerereiereice 700 1000 1500 2000 volts 
WC Grid-NO.2 Voltages. sci 05 00s Kee U, Hie 175 200 200 200 volts 
DC Grid-No.1 Voltage........... eres eie! ee —10 -30 -—30 —30 volts 
OCrPlateOurrents 6% > cise fee 4's Ph Nckecetetete ois 300 300 300 300 ma 
HP) CUGTIG= NOs: OUTTENEei.ss5 5s or ciale-o's «eee 6s ic 25 20 20 20 ms 
BO CiGrd=No. Current...) seas Sn Gooar 50 40 40 30 ma 
Driver Power Output (Approx.)®,..... rons 1.2 2 wa 2 watts 
Useful Power Output#......... ce eedeewewess 120 175 275 375 watts 

In Grid-Drive Circuit at 470 Me 

OKO) IEE MANET CG, Cocucuc cae a BR ae Craetene ss 700 1000 1500 2000 volts 
WD CiGrid-Nio.2 Voltage on. <<). slo« ses. cte A 200 200 200 200 volts 
DC Grid-No.1 Voltage............ tatouensy sees ~—30 —30 —30 —30 volts 
MCrPlate'Currents .& ..).. LaRue ST. excess 300 300 300 300 ma 
CAG TIC= NiOre Currenterrc. . ctcteis sire ss alk eis, ois.2 10 10 5 5 ma 
WOGtG rid=Niosls Curren tt sci: ec saecciers ushers oon ace 30 30 30 30 ma 
Driver Power Output (Approx.)®............ 5 5 5 5 watts 
SCL UOC LLOULDUGH tek Geis.ciidisia nes cleus scare ic 100 165 235 300 watts 


Maximum Circuit Values: 
Grid-No.1 Circuit Resistance, Under any condition: 


VA GIIERCCSDIAA serio = © cootirene te ote Chale ein oeteiale Sis ayseetel erence orerer semene SNC: 25000 maa ohms 
Grid NO -arGATeCUle DMpPedanee Mon saieide as oitnanh ccceeeewas OG OTe OCooas 10000 max ohms 
Plater Gireul te tmped ances. Soa amie nchrwiaje a cle soe coayelorniote the Byes or Ser agente tape ys See note ** 


¢ Because the cathode is subjected to back bombardment as the frequency is increased with resultant 
increase in temperature, the heater voltage should, for optimum life, be reduced to a value such that at 
the heater voltage obtained at minimum supply voltage conditions (all other voltages constant) the 
tube performance just starts to show some degradation; e.g., at 470 Me, heater volts=12.5 (approx.). 
° Measured with special shield adapter. 

"The maximum rating for a signal having a minimum peak-to-average power ratio less than 2, such 
as is obtained in single-tone operation, is 800 ma. During short periods of circuit adjustment under 
single-tone conditions, the average plate current may be as high as 450 ma. 

* Obtained preferably from a separate, well-regulated source. 

° This value represents the approximate grid No.1 current obtained due to initial electron velocities 
and contact-potential effects when grid-No.1 is driven to zero volts at maximum signal. 

“ Driver power output represents circuit losses and is the actual power measured at input to grid-No.1 
circuit. The actual power required depends on the operating frequency and the circuit used. The tube 
driving power is approximately zero watts. 

* With maximum signal output used as a reference, and without the use of feedback to enhance linearity. 
# This value of useful power is measured at load of output circuit. 

** The tube should see an effective plate supply impedance which limits the peak current through the 
tube under surge conditions to 15 amperes. 

© Driver power output includes circuit losses and is the actual power measured at the input to the grid 
circuit. It will vary depending upon the frequency of operation and the circuit used. 

{ Measured in a typical coaxial-cavity circuit. 


TYPICAL PLATE CHARACTERISTICS 


TYPE 8122 

HEATER VOLTS 2 13.5 
GRID-No.2 VOLTS = 400 
GRID-No.! VOLTS=Ec, 


PLATE AMPERES 


92CM =1290T 


RCA Transmitting Tubes 


TYPICAL COOLING 
REQUIREMENTS 


TYPE 8122 
AIR FLOW DIRECTED THROUGH RADIATOR 
Wit -606 (EITEL- 


PLATE-CORE TEMP-250°C. 
INCOMING-AIR TEMP- 24°C. 
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12) 100 =200 300 
PLATE DISSIPATION - WATTS 
(SOLID LINE) 


AIR FLOW- CUBIC FEET PER MINUTE 


GRID No.I (Ic}) OR GRID No.2 (Ico) MILLIAMPERES 


PLATE VOLTS re) O02 . .O .6 08 
92CM-N293T PRESSURE DROP -INCHES OF WATER: 
(DASHED LINE) 
S2CM-11299T 


OPERATING CONSIDERATIONS 


Type 8122 requires a special 11-contact socket such as Mycalex No.CP464-2, 
or equivalent, and may be operated in any position. OUTLINE 81, Outlines Section. 
Adequate forced-air cooling must be provided simultaneously with electrode 
voltages to limit the radiator core and terminal temperatures to their specified values. 


MEDIUM-MU TRIODE 


Seven-pin miniature heater-cathode type 
used as af amplifier and as rf amplifier and oscil- 
lator at frequencies up to 500 Mc. Class Ai Am- 

9002 plifier maximum CCS plate dissipation (design- 
center value), 1.6 watts. Direct interelectrode 
capacitances: grid to plate, 1.4 wuf; grid to cath- 
ode and heater, 1.2 uuf; plate to cathode and 
heater, 1.1 uuf. Requires Miniature seven-con- 
tact socket and may be operated in any position. 

Maximum over-all length, 1-3/4 inch; maximum diameter, 3/4 inch. Except for interelectrode capaci- 
tances, the 9002 is electrically identical with type 955. The 9002 is a DISCONTINUED type listed for 
reference only. 
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=) 


rz} 


LODE 


Tube-Part Materials 
Used in RCA-813 Beam Power Tube 


- Medium Mprau CAp—nickel-plated brass 
. PLATE CONNECTOR—nickel 

. FILAMENT SUPPORT SPRINGS—tungsten 
. Mount SpACER—nickel-chromium strip 
. Mount SupportT—ceramic 

. Top SHIELD—nickel 

. Heavy-Duty FILAMENT—thoriated 


tungsten 
zirconium-coated nickel 


ALIGNED-TURN CONTROL GRID (GRID 
No.1) AND SCREEN GRID (GRID No. 2)— 
molybdenum 


. BULB OR ENVELOPE—hard glass 

. BEAM-FORMING ELECTRODE—nickel 
. PLATE-SUPPORT SPACER—ceramic 

. BOTTOM SHIELD D1sk—nickel 


. FILAMENT CONNECTOR—nickel-plated 


steel 


15. DIRECTIVE-TYPE GETTER 


16. MOLDED-FLARE STEM 


p 
~~] 


18. 


hard glass 


. GIANT BASE—aluminum with ceramic 


insert 
TUNGSTEN-TO-GLASS SEAL 


snavvantashiee 


400 MAX. 


wes MIN. 
* 


UNTINNED 


a 


Hi} 
u 


Bie NOCe Gear 


" Including eccentricity. 


8 FLEXIBLE LEADS 


Outlines 
OUTLINES 1-11 


bie 


400 MAX. 


cg RST Mint. 


Ns 


MAX. 


f L050 MAX. 
UNTINNED 


— i %e MAX: 


“10- 


DIA. 


Ly 
| 5 FLEXIBLE LEADS 
| ae 


232 


b= 
et 
732 MAX 


5 = 
1% MAX: 


-H- 


** Measured from bulp seat to bulb-tup line as determined by ring gauge of 0.210’ = 0.001” I.D. 
** Measured from base seat to bulb-top line as determined by ring gauge of 7/16” I.D. 


NOTE: Where units are not given, dimensions are in inches. 
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———— - Outlines - — 


OUTLINES 12-20 


848 +.002 


Ne Ye 


2% 
\ 
t¥, 
26 
2%e 


3%e 
max, 2% 


YI ; 
HN | “Yq 
" 

Lg ee 


=f Yel 


) SMALL 
1% MAX. : 


3 SMALL 
1/16 ae Be CAP 


~ia= , = 2= 


bo 
=~] 
Ct 


— RCA Transmitting Tubes 


QUTLINES 21-29 


3 SKIRTED 
2% MAX spat CAP 


gies MAX. [— 


47, 
MAX. 
23 MAX. 
2o4- 
SAL Ye 2 5 
MALL tn 
CAPS % a el ven: \%g MAX-» SMALL 
TS aay | CAP 
} Hi } } 
36 : 3°33 
9 3 3%, 

‘ie e a8. | a 
aA . ' 
: 3% 4's MAX 
oe | 2% re 

4 SLOTS / 
SPACED 90° || 
APART | 
y 
ey ae | 
-24- -25- -26- 
25 TOSteoa, 
4 
39 MIN. Soe pes 66 £06 E060 £.025 


-240 MIN, 


1%.6 MAX. SMALL 
“16 [cap 


4.44 
+.08 
5 
MAX 
50 £.12 | a 
31 * 
MIN. 
Y ieee ince 
MAX: DIB.» | gene | —o| * k38_ MAX 
2.06 | Did. DIA. | | 
MAX. DIA. 2.56 MAX.DIA. 


-28- ee 


* Zone where condensed-mercury temperature should be measured. 
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ee I TOS ————— 


OUTLINES 30-38 


' 
he MAX-cm 276 apreal 


SKIRTED }e— 2 7. MAX.—— 
SMA CAPE ss 


3 
4% 
th | 
| Ue 5% : 
MAX. MAX. 5 13 


-30- 


SKIRTED SMALL 
CAP 


225459. MAX. -— 
-33- 
2 344 MAX. 


2Yj— MAX MEDIUM 
=~ CAP 


66 
MAX. INTERNAL 


=36= -37- -38- 


* Special Button Giant 5-pin base. 
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RCA Transmitting Tubes 


OUTLINES 39-47 


1 
Vig MAX: MEDIUM 2%, MAX. 
i “1 car MEOIUM OIA. 
aa CAP = 
3 
6% 
MAX. 
6%e 
MAX 
| eee = SE 
be 2 2345 eae 
Bak Ae -41- 
ee y 7 
| 2 6 MAX—"1 MEDIUM 2 4q MAK ein 2%e Maxe—>| MEDIUM 
Pd. _|— CAP a 
6% 
MAX. 
S Jas 
+32 
one ~44- 
Wy. MAX; 
26 MAXa 7} MERI 2g MAX sac emia MAR 0.058 
CAP AP 2% +0.002 -0.006 
2 7. Di 


* Zone where condensed-mercury temperature should be measured. 
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Bal de, 


ao Se Ontiines aa 


OUTLINES 48-53 


9 
2%q MAX. MEDIUM 
CAP 


Bases Be —_ 


7 
MAX, 


mi 


-48- ~49- -50- 


5 
Yig MAX“ MEDIUM 
Pi Me I- CAP 


2/6 MAX: 
2“ DAD SMALL fi ok PAS I lee 
7 | | 
7% Ae BV, 
MAX. th, 


=Si- =e -53- 


bo 
~~ 
ite) 


—————————— RCA Transmitting Tubes 


OUTLINES 54-58 


, SKIRTED 
2 Ne aaa MEDIUM 2 Ne atti MEDIUM 
ors -—' CAP 


2%6 MAX MEDIUM ZEae 
_-|— CAP 


BY 
iY, 


-567 2.003 
2 TERMINALS 


MAX, 


GT 30 BULB 
WITH TI6 ARM 4 


2% 437 4.003 
2 TERMINALS 
181 ie, aa 
ae 6% MAX. see ee 
=57- -58~ 


* Zone where condensed-mercury temperature should be measured. 
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itimeireee ae tines 


OUTLINES 59-63 


9 ) 
2 Ug MAX—> MEDIUM 2) max. MEDIUM RA 
a A a TS %6 | cae 2 Ye, MAX.—m 


—59- -60- -6!- 


25 —»| MEDIUM 
ras 2% MAX. | MEAP 


SKIRTED MEDIUM 
CAP 


-62- =O aad 


* Zone where condensed-mercury temperature should be measured. 


22 


he CFL 


a RCA Transmitting Tubes ——— 


OUTLINES 64-67 


awe — CAP 


2 5% MAX. MEDIUM 3%, MAX. MEDIUM 
Fl 


-64- -65- 


37% x: MEDIUM 
i MP a a 


=66= = 67 ~ 


** Zone where condensed-mercury temperature should be measured. 
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Outlines 


OUTLINES 68-73 


p 


ag 250 eee OIA, 


ES it ITE 
410 +.00 | 
Fo DIA. 627 
G #025 


be-552 +.005 DIA.! 


233 t 
£020 .320 min 


SIS 
+.0} 145 760 
~025 4.015 4.025 


Colo MAX. 


2 HEATER PINS —J15 4.020 (AT TIPS) 


20 +.002 -.005 DIA.— 


-8120 4.005 


-250 2.005 


1*2202.020 


040 MAX 41 L115 4.040 AT 
.020+.002 DIA 7 


3020+ .002 DIA: TIPS OF PINS 
-70- 
GIO M 
£604 
815 MAX.~7 2 
Cn wY 


“553 MAX. 


be 812 +004 


820 obo (a te—-400 MAX, 


-250 4.003 


020 *992 pia. 
2 HEATER PINS 


-72- 


val r<— 187 MAX, 


Pp 
-250%.003 DIA, 
320 MAX, 

415 MAX, 


K 
+250 + .003 
DIA, 


.220 + .020 ea .040 AT TIPS 


f .016 +.002-.00! DIA: Hie 


2 HEATER PINS 


-693- 


we =a He 230 MAX. 


220 +.020 


15 4.040 AT 


0202. ‘002 DIA: TIPS OF PINS 


2 HEATER PINS 


:230 MAX> 
DIA. aoe 


312 MAX. 
ox, 580 | 
.250 +¢.005° DIA MIN, 
B55 
020 
{ 


812 +.005 DIA} 
.687" MAX. DIA—> 


2 
MS ¢.0l2 +.003 


F375 Fos 3.125 


MAX. 


.490 | 


K 
1.031 £.008 DIA: +.015 


.390 
4.050 


1.312 MAX. DIA-> 


-73- 
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__________—__ #4 Transmitting Tubes 
OUTLINES 74-76 


.865"+.015" 


.425" MAX. 
FREQUENCY € I" MAX, 
ADJUSTMENT s@ RF COAXIAL 
REW +00 


malbe OUTPUT TERMINAL 
151" 003" DIA. 
308" 010” t 
SE ee 325" 
.200"MIN. MIN. 


6 
MA F 
ee 
45%7°| 45° 78 
i] 


= 


—.270" MAX, 
1" MAX. 
-.040"+ 001" pia.) COAXIAL 
| ” " OUTPUT 
s f i =» .283" .305"+ .010" DIA 
' & “ j— . 
Fee «2, | hae Max. 7062 i ae 
: x. .020" +.002' _ ok: te nn ee 
t t J ] 2 HEATER TERMINALS gy -2" MIN. “MIN. 
=a Bee Be 
Sears (Sie INSULATOR 
173" os FREQUENCY 
= MAX. ADJUSTMENT 
SCREWS (2) 
~T4=- AP ontop 
.25" 
375 : O10 : 
: .865"+ .015" DIA. 4.010" 
(NOTE 1) F: (NOTE 1) 
Bape Sons oY 
| | be—.325" MAX. DIA. 
e Ties GLASS BUTTON 
za | 
1.75" Ps MAX “ 
“ y u+,002 
1.50 | 020 -"001" DIA. 
5: ae 1 6 
HEATER, HEATER 
CATHODE LEAD 
LEAD 
55 -75- 
mee A | 
EXHAUST-TIP COVER 
(MAKE NO CONNECTION) 
PLATE TERMINAL 
CONTACT SURFACE 1.165" 
+.030" 
740" : 1 
728" OA. —* Saperereray Ea 686" 
GRIO-No.2 TERMINAL PR Rats eres = 
CONTACT SURFACE : fate 
GRID-No.| TERMINAL f 
CONTACT SURFACE 100" O12" pe - 


| 
y .225 
ae ne 
‘ 
Lora ae ja. = 
stor” Max. 150° MIN. 77) oe eee 
dee PA eg a CENTERING PIN 
HE ATER - CATHODE 344 073" MIN. .026" MAX. DIA. 


TERMINAL 


CONTACT SURFACE DIA. 
546. piA. 
HEATER TERMINAL 25 
CONTACT SURFACE .073" MIN: 
EZ=G] STIPPLED REGION NOTE 2 
KEES) CERAMIC 
-76- 


* Applies to types 6562 and 6562/5794A only. Type 5794 does not have cathode tab and length of 
heater terminal is only 0.200’ + 0.0407’. 
NOTE 1: Stippled region (which extends around tube) indicates reeommended clamping and contact 
area. 
NOTE 2: Keep stippled regions clear; do not allow contacts or circuit components to protrude into 
these annular volumes. 
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Outlines 


OUTLINES 77-80 


CONDUCTION - 
CYLINDER 780" yee. 
“MIN. -.080" 
PLATE 
TERMINAL 
SUREACE 
a =ae 
NOTE I 0" MIN. 1.035" 
Me u £.045' 
GRID-No.2 TERMINALS AREADIAS. 
CONTACT SURFACE __1.0€ 
1.019" 
985" DIA. <— 
i 4 ms . oF 
ah 100" MIN wre a DIA. ane" | Sang 
wt ye ef 4 035" 
p76" £858 ek 
i Wee A Pe Pt? k- 519" HE ATER - CATHODE 
025" erig-Nel” 05s" | | il 3 DIALHEAT TERMINAL 
+025 TERMINAL MIN. 2 | ease pia, CONTACT SURFACE 
SURFACE ‘O70 MAX>™) Nore | 


HEATER TERMINAL 
CONTACT SURFACE 


.200" MIN. 


-77- 


PLATE 
TERMINAL 
CONTACT 


GRID~No.2 TERMINAL 


“ H i) 
ae te La 


CERAMIC 
STIPPLED 
REGION 
; NOTE t 
316" cay AIR-COOLED 
le— [535% DIA. i J RADIATOR 


as = 1.885" 
So east 9 +.070" 
ies ~.080 


Lee 
leeett 


| “ gh HEATE 
oes i. No.! / esa | = EAE RMINAL Oo 
-No. i 
#.025" TERMINAL oe CONTACT SURFACE 
CONTACT NOTE | 
SURFACE 260" MAX. DIA, 


RADIATOR ——__. 


GRIO-No.2 TERMINAL 
CONTACT SURFACE | & 


| 


~— 1.426" 


010" DIA. — | 


-79- 


GRID-No.2 TERMINAL 
CONTACT SURFACE 


| _MIN. 
1.426" 4 010" es. -80- 


HEATER TERMINAL 
CONTACT SURFACE 


-78- 


PLATE TERMINAL 
\ SMALL CAP 


PLATE oe = 
TEMPERATURE 
_-MEASUREMENT POINT 


NOTE 1: Keep stippled regions clear; do not allow contacts or circuit components to protrude into 


these annular volumes, 
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as RCA Transmitting Tubes ——— 


OUTLINES 81-82 


1.625" +.015" DIA.———>4 


PLATE TERMINAL—~_ 
SMALL CAP 


RADIATOR CORE ——— 
TEMPERATURE 


MEASUREMENT . 
POINT 


PLATE TERMINAL- 


25" wink 
DIA. 


GRIO-No.2 TERMINAL 
CONTACT SURFACE 


— 1.426" + O10" DIA. 
(SEZ CERAMIC X “ "| 


E==35 STIPPLED 


EGION 
NOTE | -6l- 
<—— 1.625" 4 .015" OLA.——> 
} 
) 
ie 
| naguaror 
£600" TERMINAL 
1780" | 
£.070 
I a Ses ne «leap 
— 1 Bq, MAX. DIA. 
780" 


_-GRID-No.2. TERMINAL 


MAKE NO CONNECTION 
TO THIS SURFACE 


2 fy "“ " 3 
534", .005" MiN. R. | he MIN 
re haa id pee pe 
-360" MIN 1] wb 1+ —.456" MAX. 


>. = 

ont Ne Si 3 088" + .020* 
30° * | 

ete ees" a — i ee 


.303" +.005“ | 


8 PINS : 


. 
.050" +.003"—.005" DIA: ! ‘ O43" Re 
Se Bf Sos 


1.425" 
#.C03" 
DIA. 


NOTE 1: Keep stippled regions clear; do not allow contacts or circuit components to protrude into 
these annular volumes. 
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= Outlines 


OUTLINES 83-84 


1.625" + 015" DIA. 


RADIATOR 
ANODE PLATE 
TERMINAL 


w— 1.406" MAX. DIA. 


o" 187" 
589 win eres :| _GRID-No.2 TERMINAL 
-.020" 1 SSS r1|——MAKE NO CONNECTION 

re) Y TO THIS SECTION 
5 .250" MAX. ee — 
#020 bisa. / 306" MIN. 456" MAX. 
MIN. — .005" MIN. R. (er 
=a aa Gen aay 
GRID—No,! TERMINAL "| ) 
\w oss" Logi" 


(SEZ CERAMIC at 
Sheed, 


| sr. 
043" R. MAX | / bi 


+.008" 


AIR-COOLED 
RADIATOR 


PLATE CORE 


PLATE TERMINAL 
CONTACT SURFACE 
if: 

1.80" | Fi: 

Riibe sterreni e 


GRID-No.2 TERMINAL 
CONTACT SURFACE 


maa 
Varcd 


GRID—No.| TERMINAL 


CONTACT SURFACE 7 + — ‘ 
i fit 
Pn ‘| | | L_.20" + .02" 
HEATER — CATHODE ER : . 
TERMINAL 101" MAX: N 
CONTACT SURFACE DIA. a 
fs HEATER TERMINAL 
ne DIA; CONTACT SURFACE 
1.02" pia 
99 : 
STIPPLED REGION : 
NOTE { 1.32" DIA 
CERAMIC hoot 
1.61" ~84- 
1.59" OIA 


NOTE 1: Keep stippled regions clear; do not allow contacts or circuit comp nents to protrude inte 
these annular volumes. Diameters of stippled area above air-cooled radiator, plate-terminal contact 
surface, and grid-No.2 terminal contact surface shall not be greater than its associated diameter. 
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RCA Transmitting Tubes = 


OUTLINES 85-87 


469" 365" MIN. I2 
2 ~ ih +.010 
ls PLATE 
MAX, FLANGE 
1.309" 
4.020 
= 5 DIA. 
187" MIN. 
m——.660" + .008" DIA. 
poate : 
. 4 +.015 400 .285" MIN. 
| | } aa 
jee ty t leg OA ia 
————— 155 
z 7 RADIATOR .220" +.008" > | — 
Oe. .218" + .005" 
a DIA. 
fy MIN, 
= PLATE TERMINAL - 85- 
PLATE TERMINAL 
CONTACT SURFACE 
“-1.187" 2 .007" DIA. 
'e— 1.030" + .005" DIA. 
765" MAX. DIA. 
je— .784"4 .008" DIA. 
1.309" 660" +.005" ay 2Oe, 
+.020 OIA. GRID RF TERMINAL 
545" MAX. 
ok: ee ork. 
341"! : 
ta LJ 218"+ .005" DIA. 
-ge- — he—320"+ .005" DIA. 
AIR- 
COOLED 
RADIATOR 
Z 
NOTE 2 1.475), 
+.070 
PLATE — 8350 
‘0 
TERMINAL #.050" | REFERENCE 
SURFACE ' ae 


_. 495" 
+.085 1.515 . 
+.680 


GRID-No.2- ¢ 
TERMINAL. ; 
CONTACT ‘to: : 
SURFACE ‘ 
: GRID-No.! TERMINAL 
be CONTACT SURFACE 


HETER-CATHODE- 
TERMINAL 


INDICATES CERAMIC 
BUSHING CONTACT SURFACE 


STIPPLED REGION 
NOTE 2 


HEATER-TERMINAL 
CONTACT SURFACE 


NOTE 1: Only this flange may be used as a socket stop and clamp. 


NOTE 2: Keep stippled regions clear; do not allow contacts or circuit components to protrude into 
these annular volumes. 
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Outlines 


OUTLINES 88-90 


. 
oS o DIA. 


AIR 
COOLED 
ot ry Bh: 


NOTE } 


PLATE = 
TERMINAL 
CONTACT 
SURFACE 


GRID-No.2- ae 
TERMINAL: a 

CONTACT 
SURFACE 


Seer 
—=4) SC I 
jos | —h Aopen pr rt | 
‘ 1 REFERENC 
; u Tote pualh | bas MIN. LINE : 
NOTE tae gs : 5 .200"+4 .025" 
.200" 695 5 
goo Ae GRID-No.) TERMINAL 
Te OLA. Be CONTACT SURFACE 
3 HEATER-CATHODE= 
BES DIA. e 


TERMINAL 
CONTACT SURFACE 
INDICATES CERAMIC 
BUSHING - 88- HEATER-TERMINAL 
Sig eae eae CONTACT SURFACE 
0 


K! PES R O18. 


PLATE TERMINAL 


.000"+ .020" DIA, 
CONTACT SURFACE 2.000 20":0) 


566" 
+.007" 
OIA. | 


GRIO TERMINAL 
CONTACT SURFACE 


Ow 
mo 
Qn 
= oO 
Pr 
ARARAS 
Eee 
SSAA 
RSSSSSSSSY 
— 


SSS 


CATHODE _AND = 
HEATER TERMINAL | |-/-of 
CONTACT SURFACE | 


HEATER TERMINAL 
CONTACT SURFACE aS 


| G G} FF ; 
Exiaias 010" — ‘ais Sos DOL 


2 Yq MAX. OIA. 


NOTE 1: Keep stippled regions clear; do not allow contacts or circuit components to protrude into 
these annular volumes. 
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zee _— — tA Transmitting Tubes 


OUTLINES 91-92 


l<— 2.056" + .006" pias 
| ——.773 “+ .007" DIA. 
“ ae <—} -——.125"+ 004" DIA. 


CATHODE-HEATER~ | 42%} [| 
TERMINAL (NOTE 3)’ "= 


| 
-———|--HE ATER 
| "pe | TERMINAL 
vg | (NOTE 2) 


133 
ae ae 
} (NOTES 5 & 6) 
GRID 
TERMINAL os 
N { 
(NOTE 1) 4°, 
Paper 
32 
3.200" 
oe +.035 “ 
Q “ 5 3 
a ae : 8 : 
1"~14 N.F CLASS 2 MIN, t%6 


THREAD 


025" MIN———»,e— | 


iA ' / { ® 
(NOTES 486) | ——». noe -|— % Max.01a. = -91- 
™— 2.000 + O10 DIA—» 


a I “ 
je 
Sut ‘zp DIA. 


AIR-COOLED 
RADIATOR 


PLATE 
cer 
‘e i 
4.285" oe 


PLAT 


E = : 
ee a ea 
SURFACE 119, 


3.626" MAX. 
DiA. 


epee Kate 

CONTACT *fe 2 Ye 

SURFACE 3.411" nu 
ai", eee e. 3 

3.365" > — th. 


GRID—No.! a ' 
TERMINAL 3.126" MAX. DIA. 
CONTACT 4 
SURFACE 2.951" —>| ee 
29 , 
eT ae 


CATHODE 
& HEATER- i 
TERMINAL i," 
CONTACT ¥ Vy MIN. 
SURFACE 4g) i a 
BEVELED .NQT To | 25) aad HEATER TERMINAL 

EXCEED %," & 

16 1.841" 186" 

I:795"—*  jig9" DIA. ~92- 


DIA. 


NOTE 1: Maximum eccentricity of the axis of the grid-terminal fange with respect to the axis ef the 


plate radiator is 0.040’, measured within 1/32” of the bottom of the radiator. 


NOTE 2: Maximum eccentricity of the axis of the heater terminal with respect to the axis of the 


cathode-heater terminal is 0.020’. 


NOTE 3: Maximum eccentricity of the axis of the cathode-heater terminal with respect to the axis of 


the grid-terminal flange is 0.020’. 


NOTE 4: Surface of annular area indicated by “‘A’’ on bottom of radiator is in the same plane within 
0.005’, as determined by a gauge 1/16’ wide and 0.005” thick. This gauge will not enter more than 


1/16” with the bottom of the radiator resting on a flat plate. 


NOTE 5: Surface of annular area indicated by ““B” on the grid-terminal flange is in the same plane 


within 0.008’’, as determined by the gauge method described in Note 4. 


NOTE 6: Surface of annular area indicated by ‘‘A” on bottom of radiator is parallel within 0.030” to 


the surface of the annular area indicated by “‘B” on the grid-terminal flange. 
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Outlines 


OUTLINES 93-94 


PLATE 


FILAMENT LEADS 
ARE IDENTIFIED —~ 
BY A “ a 

FILAMENT SEALS 


GRID No2—\" 


GRID-No.) LEADS 
ARE IDENTIFIED 
BY A "G" Aen a 
GRID SEALS 


5 ” { ” 
46_* 46 


35 + Vso OIA 


aud 
A 


-93- 


291 


tia MAX. OIA, 
XHAUST TUBE | " 
GAP“ MAKE NO by MAX, 


CONNECTION 


Ip 
2) 
9% 
+)" 
ata 
4, MIN. —— ; 7a 
8 aA Hl + 132 
hoe SREY oe ee ey 


| 
Ul 
| | 
alle — NO" MAX. DIA. 
je 075" 005" DIA. 


-54- 


RCA Transmitting Tubes — 


LIST OF CIRCUITS 


Circuit No. 
Variable-Frequency Oscillator (2.5-4.0 Me)... >. anes oh oe 5-1 
Variable-Frequency Oscillator (8.0-8.6 Mc)..................-020-00:- 5-2 
Crystal Oscillator for Fundamental Output: . ... .. .....1.4 15: eee 5-3 
Crystal Oscillator for Harmonie Output... 2... \.....<cas se eee 5-4 
1%5-Mc Amplifier; Doubler,-or ‘Tripler.......... oc. 2... 9. eee 5-5 
Triode Amplifier, Class C Telegraphy Service......................-.- 5-6 
Beam-Power-Tube Amplifier, Class C Telegraphy Service.............. 5-7 
Push-Pull Triode Amplifier, Class C Plate-Modulated Service........... 5-8 
Push-Pull Beam-Power-Tube Amplifier, 

Glass-C-Plate- Modulated: Service->— >. 2.5.0.0. . 3.27) a 5-9 
Class B Push-Pull Triode. Modulator (590 watts)............. 225 see 5-10 
Class B Modulator with Type 807 in 

Special Triode Connection (120-watts)... 0... ........1 15 5-11 
Class AB,, Push-Pull Modulator (100 watts)..............0...... Le oe eel 
Class B Linear RF Amplifier for Single-Sideband......... ae RG hs 5-13 
50-Mc Transmitter (120 watts)........0°07: i eee 5-14 
Single-Sideband Exciter (filter:type).. ..... 0... .-....1....5..+ » one 5-15 
144-148 Mc Transmitter for Mobile Operation.....................00. 5-16 
Five-Band 10-80 Meter Transmitter (90 watts)....................... 5-17 
Typical Coaxial Cavity for Beam Power Tube 7650................... 5-18 
462-Megacycle Transmitter for Fixed or Mobile Operation............. 5-19 
Transmitter Power-Supply: Gireuit. ..... 20. os. Jess sks se 5-20 
Oscillator for’ Dielectric Heating (27. Me)... .......... 4... Sa 2p: ee 5-21 
Oscillator for Induction Heating (450 ke)->... 0... s5 See 5-22 
VHF Oscillator-for. Dielectric Heating (160 Mc)...........0.0.00++-45 0% 5-23 


bo 
ie) 
bo 


Circuits 


The circuits presented in the fol- 
owing pages have been included in this 
Manual primarily to illustrate the use of 
reneric tubetypesin diversified transmit- 
sing and industrial applications. These 
sircuits have been conservatively de- 
signed and are capable of excellent per- 
ormance. Several of these circuits, 
namely 5-13, 5-15, 5-17, and 5-20, are 
pased on circuits which have been de- 
scribed in articles in QST magazine. 
These circuits are used with permission 
of the American Radio Relay League. 

Although relatively few circuits are 
riven, it isoften practical to usea portion 
of one circuit in combination with por- 
‘ions of other circuits to obtain a design 
meeting specific requirements. In gen- 
oral, almost any circuit shown using 
1 triode, beam power tube, or pentode 
type is equally suitable for any other 
tube type in the same generic group, 
orovided the necessary revisions are 
made to meet the ratings of the tube 
used. 


Electrical specifications are given 
or the circuit components to assist those 
nterested in home construction. Lay- 
juts and mechanical details are omitted 
yecause they vary widely with the re- 
juirements of individual set builders 
ind with the sizes and shapes of the 
components employed. 


The results that may be expected 
oy those undertaking construction of 
any of these circuits depend as much on 
che quality of the components selected 


and on the care employed in layout, 
construction, and adjustment as on the 
circuits themselves. 


The voltage ratings specified for 
capacitors are the minimum de working 
voltages required. Where paper, mica, 
or ceramic capacitors are called for, there 
is no objection to using capacitors hay- 
ing higher voltage ratings than those 
specified, except insofar as the physical 
sizes of such capacitors may affect equip- 
ment layout. However, if electrolytic 
capacitors having substantially higher 
voltage ratings than those specified are 
used, they may not “‘form’”’ completely 
at the voltages present in these circuits, 
with the result that the effective capaci- 
tances of such units may be below their 
rated values. The wattage ratings speci- 
fied for resistors assume methods of con- 
struction that provide adequate ventila- 
tion; compact installations having poor 
ventilation may require resistors of 
higher wattage ratings. 


Information on the characteristics 
and application features of each tube 
will be found in the Tube Types— Tech- 
nical Data Section of this Manual, cr, 
for the receiving-type tubes, in the Tuhe 
Types— Technical Data Section of the 
RCA RECEIVING TUBE MANUAL. 
This information, as well as the materia] 
in the early sections of this Manual on 
installation, application, and operation 
of power and rectifier tubes, will prove 
of assistance in understanding and uti- 
lizing the circuits 
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(5-1) 


RCA Transmitting Tubes 


VARIABLE-FREQUENCY OSCILLATOR 


Frequency 3.5 to 4.0 Mc (80 meters) 


Ci=15 pyf, ceramic, zero 
temperature coefficient 

C2=100 upf, ceramic, negative 
temperature coefficient 
750 PPM 

C3=6-75 ywyi, trimmer, air gap 
0.015 inch, Hammarlund 
APC-75 or equivalent 

C4=10-75 pyuf, trimmer, air gap 
0.060 inch, Bud GE-2014 or 
equivalent 

Cs Coe=0.001 pyf, silver mica, 
500 v. 

C7=100 pyf, silver mica, 500 v. 

Cs Cg Cu Cis Cu=0.01 uf, disk 
ceramic, 600 v. 

C1o=15 ppl, silver mica, 500 v. 


TYPE 
Cio =6AGT7 


Ci=20 pf, electrolytic 450 v. 

Cis Cis=3-30 uuf, trimmer, mica 

Ji=Closed-circuit jack for key 

J2=Coaxial receptacle for P 

Li=28 turns of No. 18 Enam. 
spaced over 234 inches on 
1384-inch diameter ceramic 
form, National XR-13 or 
equivalent 

Le Ls=2.5 mh, 125 ma, rf choke 

I4=8 henries, 80 ma, choke 

Ls=No. 26 Enam., close wound 
for 13/16 inch on 1-5/16- 
inch diameter (B & W Mini- 
ductor 3016 or equivalent 
may be used) 

Ic=3 turns No. 18 hookup wire 
wound on L; at “‘cold”’ end 


Output 3 watts (approx.) 


L7=56 turns No. 26 Enam.ran- 
dom wound for approx. 34 
inch on 1 1¢-inch-diamete 
coil form 

Ls=3 turns No. 18 hookup wire 
wound over “ground” end 
of L7 

P=Coaxial plug for J2 

Ri R3=100000 ohms, 0.5 watt 

R2=27000 ohms, 0.5 watt 

Ri=2000 ohms, 10 watts 

Rs=100 ohms, 0.5 watt 

Rs=15000 ohms, 1 watt 

T=Power transformer; 
350-0-350 volts rms, 90 ma; 
5 volts rms, 2 amperes; 6.3 
volts rms, 3.5 amperes 


(3-2) 


Circuits 


VARIABLE-FREQUENCY OSCILLATOR 
Output 150 volts peak (Approx.) at 16-17.2 Mc 


Frequency 8.0 to 8.6 Mc 


Rj 


Co C3 


Ci1=220 pul, ceramic, zero tem- 
perature coefficient 

C2=5.5-20 uuf, variable, air gap 
0.0245 inch, double-bearing 
Eammarlund MC-20-S_ or 
equivalent 

C3=4.5-25 upf, trimmer, ceramic, 
zero temperature coefficient 
Centralab 822-AZ or equiva- 
lent 

C4 C5=390 uuf, silver mica, zero 
temperature coefficient 


wLY PE 


Soe: 


LYRE 
1] 6417 
: 6 
8,9 A 
7 13 5 


Cs C7=0.001 pf, disk 
600 v. 

C3=2.3-14.2 pyf, variable, min- 
jature, air gap 0.017 inch, 
Johnson 160-107 or equivalent 

Co=100 put, disk ceramic, 600 v. 

Li=382 turns of No. 24 Enam. 
on }3-inch diameter ceramic 
form, winding length 11/16 
inch; form, CTC PLS7-2C4L 
or equivalent; tuned with 
powdered-iron slug 


ceramic, 


Pea: 2 


RF 

Sf] aE OUTPUT 
= Cg (2f) 
© 


O 
+250 V. 
9$2CS-II719 


=RF choke, 750 wh 

L3:=26 turns of No. 28 Enam, 
on 44-inch diameter ceramic 
form, winding length 2¢-inch; 
form, ‘CTC PLS6-2C4L or 
equivalent; tuned with pow- 
dered-iron slug 

Ri=68 ohms, 0.5 watt, carbon 


R2=47000 ohms, 0.5 watt, 
carbon 

Rs=5000 ohms, 10 watts, wire- 
wound 


NOTE: Capacitor Ce tunes from 8.0 to 8.6 Mc to permit frequeney multiplication for both 6-meter 
and 2-meter transmitters. The tuned circuit Ls and Cs provides an rf output at twice the VFO fre- 
quency. For an output at 8.0 to 8.6 Me, replace Ls with 2.5-mh rf choke and eliminate C3. 


(5-3) 


CRYSTAL OSCILLATOR FOR FUNDAMENTAL OUTPUT 


LYPErS7e3 
OR 6417 


il 

am 
~~ 

2 

G St 

Ta 6 rede! 

oO 

oO 


~ 


. 
“ 
’ 


Ci Ci=0.005 pf, mica, 600 v. 

Co=1.0 puf per meter (approxi- 
mate value for resonance at 
frequency f), variable, air gap 
0.015 inch 

C3=50 uwyuf (approx.), mica (may 


N7V AC 


eee range of 10 to 100 pyf), 

v. 

C5=3-30 gyf air padder. (Nor- 
mally omitted. Use only if it 
is desired to vary operating 
frequency slightly from 
crystal frequency) 
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TO 
C3 (——> MULTIPLIER 
OR BUFFER 


+250 V 
“40 MA (APPROX) 


L=Tune to fundamenta 

frequency f with Cz 
Ri=27000 ohms, 0.5 watt 
R2=47000 ohms, 0.5 watt 
T=Filament transformer 
X=Crystal 


RCA Transmitting Tubes 


CRYSTAL OSCILLATOR FOR HARMONIC OUTPUT 


K=1.66) 


Ci1=3-35 puf, air trimmer 
Co=200 up, silver mica, 500 v. 
Cs C5=0.01 yf, disk ceramic, 


Cs=1.5 puf per meter (approxi- 
mate value for resonance at 


TYPESS/63 
OR 6417 


N7V AC 250V 
40 MA 
(APPROX) 


frequency 2f, 3f, or 4f), 
variable air gap 0.023 inch 
I1=2.5 mh, rf choke 
l2=Tune to harmonic 
frequency 2f, 3f, or 4f with 
Cs (See note) 


RF 
OUT PUT 


(2F, 3F, on 44) 


L;=2-turn link at rf ground 
end of Le 

Ri=100000 ohms, 0.8 watt 

R2=22000 ohms, 0.5 watt 

T=Filament transformer 

X=Crystal 


NOTE: For tank-coil design information, refer to Parallel-Tuned Tank Circuits in the Power-Tube Circuit- 


Design Considerations Section 


(5-5) 


175-MC AMPLIFIER, DOUBLER, OR TRIPLER 
Power Output (Approx.) 8.5 Watts for Amplifier, 3 Watts for Doubler, 
1.4 Watts for Tripler 


Ly a: 


RF 
INPUT C 
(f) 


C; Co=7-45 wuf, trimmer, disk 
ceramic; for doubler C1;=4-30 

_ ppt disk ceramic 

Ce Ca Cs 7=1000 puff, feed- 
through, silver mica 

C3; Cs=1000 ppl, silver mica 

Cs=3.6-15 yuf, variable, air gap 
0.045 inch, Hammarlund HF- 
15-X or equivalent 

Eb=300 v. for amplifier; 250 v. 
for doubler; 200 v. for tripler 

Ke1=-42 v. for amplifier; -53 v. 
for doubler; -90 v. for tripler 

Ke2=200 v. for amplifier, doubler 
and tripler 


Mf=12-15 v. for 7551; 6.3 v. for 
7558 

f=175 Mc for amplifier, 87.5 Me 
for doubler, 58.5 Me for tripler 

li=2 turns of No. 18 Enam. 
wound on 14-inch diameter 
form, close wound 

L2o=5 turns centertapped foram- 
plifier, 7 turns center tapped 
for doubler, 8 turns center 
tapped for tripler; No. 18 
EKnam. wound on )-inch di- 
ameter form, close wound 

L: Ls=RF choke, 1.8 yuh, 1000 
ma, 80-200 Mec, Ohmite Z-144 
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OUTPUT 


or equivalent; for doubler and 
tripler L;=7.0 uh, 1000 ma, 
35-110 Me, Ohmite Z-50 or 
equivalent 

L;=4 turns center tapped No. 
18 Enam. wound on 14-inch 
diameter form, close wound 

Ls=3 turns of No. 18 Enam. 
wound on 14-inch diameter 
form, close wound 

Ri=22000 ohms, 0.5 watt for 
amplifier; 47000 ohms, 0.5 
watt for doubler; 68000 ohms, 
0.5 watt for tripler 


(5-6) 


I7VAC 


Ci=0.0005 uf, mica, 1500 v. 
C2 C3 Cs C5=0,.002 yf, mica, 


600 v. 

Cs Cs=0.002 pf, mica, 5000 v. 
7=5-10 yuuf, neutralizing 
capacitor, air gap 0.3 inch 
min 


Circuits ; 


TRIODE AMPLIFIER 


Class C Telegraphy Service 


TYPE 8000 


4 
Le 
x 
Cs 
CIRCUIT c 
6 
M F 
iT: . 
C) @, 
-“2500V * 


300 MA 


Cs=0.75 pwuf per meter per 
section (approximate value 
for resonance at frequency f) 

F=Ffuse, 0.5 am 

Li=2.5 mh, 100 ma, rf choke 

Le=1 mh, 600 ma, rf choke 

Ls= Tune to frequency f with Co 

Ls=2-turn link at center of Ls 


Mi= Milliammeter, 0-100 ma, de 

M2= Milliammeter, 0-500 ma, de 

Ri=6000 ohms, 20 watts 

R2=50 ohms, center-tapped, 
wire-wound 

T=Filament transformer, 10 yv., 
4.5 amp, insulated for 2500 v. 


Keying Circuit: Because this circuit is at a high de voltage, a relay-type circuit should be used for keying. 


(5-7) 


BEAM POWER TUBE AMPLIFIER 


Class C Telegraphy Service 


U7 VAC 


Ci1=4-50 puf, trimmer, air gap 
0.015 inch 

Cz C3 C4=0.01, disk ceramic, 
600 


v. 
Cs5=0.005 uf, mica, 1500 v. 
Cco=2 pyf per meter (approx- 

mate value, including tube 
output capacitance, for reso- 
nance. For operation above 


630 V 
200 MA (APPROX) 


60 Me use lowest value which 
will permit tuning over de- 
sired range), air gap 0.075 
inch min. 

F=Fuse, 0.25 amp 

L1=2.5 mh, rf choke 

Le=Tune to frequency f with Cs 

L3=2-turn link at rf ground end 
of Le 
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Mi=Milliammeter, 0-10 ma, de 
Moeo= Milliammeter, 0-200 ma, de 
Ri=5100 ohms, 1 watt 
R2=390 ohms, 10 watts 
R3s=15000 ohms, 10 watts 
Ra=25000 ohms, 20 watts 
T=Filament transformer, 

6.3 v., 1.25 amp 


(5-8) 


RCA Transmitting Tubes 


PUSH-PULL TRIODE AMPLIFIER 
Class C Plate-Modulated Service 


C:i Cs Ce=0.005 pf, mica, 600 v. 

C.=2 pwuf per meter per section 
(approximate value for 
resonance at frequency f), 
air gap 0.026 inch, min. 

Cs C4=4-10 pyf neutralizing 
capacitor, Hammarlund 
NC-75 or equivalent 

C;=0.002 uf, mica, 5000 v. 


tY PE 8l2=A 


TYPE 812-A 


Cs=1.5 wuf per meter per section 
(approximate value for reso- 
nance at frequency f), air gap 
0.170 inch min. 

F=Fuse, 0.5 amp 

Li=3-turn link at center of Le 

L2=Tune to frequency f with Ce 

L3=2.5 mh, 500 ma, rf choke 

Ls=Tune to frequency f with Cs 
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FROM 
MODULATOR 


L;=3-turn link at center of Ls 
M:i= Milliammeter, 0-150 ma, de 
M2= Milliammeter, 0-500 ma, de 
R=1650 ohms, 20 watts 
Ti=Filament transformer, 
6.3 v., 8 amp 
Te= Modulation transformer, 
125 watts audio level 


(5-9) 


Circuits a aS Sr eee RNs ancien 


PUSH-PULL BEAM POWER TUBE AMPLIFIER 
Class C Plate-Modulated Service 


Ci=0.005 uf, mica, 600 v. 

C2=2 puf per meter per section 
(approximate value for reso- 
nance at frequeney f), air gap 
0.030 inch min. 

C3 C4s=0.002 uf, mica, 500 v. 

Cs Cs=0.003 uf, mica, 5000 v. 

C7=1.5 pyf per meter per section 
(approximate value for reso- 
nance at frequency f), air gap 


+350V 
-B 80 MA 


~45V +C 


0.175 ineh min. 
Cs=0.002 ut, mica, 6000 y. 
Co=4 uf, electrolytic, 600 v. 
F=Fuse, 1 amp 
Li=8-turn link at center of Le 
Lo=Tune to frequency f with C3 
L3s=6 henries, 150 ma, choke 
L4=1 mh, 600 ma, rf choke, 
Ls=Tune to frequency f with C7 
Le=3-turn link at center of Ls 


FROM 
MODULATOR 


Mi= Milliammeter, 0-800 ma, de 
Me= Milliammeter, 0-50 ma, dc 
R=4000 ohms, adjustable, 
wire-wound, 25 watts 
T:i=Filament transformer, 
10 v., 10 amp = 
T2= Modulation transformer, 
150 watts audio level 


—$$$<<— RCA Transmitting Tubes 


(5-10) 
CLASS B PUSH-PULL TRIODE MODULATOR 


Power Output 590 Watts (Approx.) 


AF AF 
INPUT OUTPUT 
(e) 
420 MA (MAX. SIG.) 

M= Milliammeter, 0-500 ma, de primary to one-half secondary T3= Modulation transformer, 
‘T:=Driver Transformer, plate- 1.5 to 1 (Note 2) load impedance 11000 ohms 
to-plate impedance 1500 T:=Filament transformer, plate-to-plate; turns ratio 

ohms, turns ratio of total 10 v., 9 amp, center-tapped depends on modulating im- 


pedance of modulated stage 


NOTES: 1. This voltage should be obtained from a low-impedance source such as a battery or a power 
supply having a minimum bleeder current of 100 ma and a minimum filter output capacitance of 150 uf. 


2. As the driver for this modulator stage, a circuit having a low output impedance and an output of 
approximately 25 watts is recommended. For this circuit, four 2A3’s in push-pull-parallel Class ABi, 
operating with a plate voltage of 300 volts and a fixed bias voltage of -62 volts, with the indicated driver 
transformer Ti, may be used. 


(5-11) 
CLASS B MODULATOR 
WITH TYPE 807 IN SPECIAL TRIODE CONNECTION 


Power Output 120 Watts (Approx.) 


Ty 
AF AF 
INPUT OUTPUT 
+750 V 
u7 VAC 250 MA 
Ri R2=20000 ohms, 1 watt, Stancor A4761 or equivalent turns ratio depends on modu- 
carbon Tz= Modulation transformer, lating impedance of modu- 
‘Ti= Driver transformer, turns audio level 120 watts lated stage 
ratio of total primary to (approx.), primary 6650 ohms T;=Filament transformer, 
one-half secondary 1:1.25; (approx.), center-tapped; 6.3 volts rms, 1.8 amp 


NOTE: As the driver for this modulator stage, a circuit having a low output impedance and an output 
of approximately 10 watts is recommended. For this circuit, with the indicated driver transformer T1, 
two 2A43’s in push-pull Class AB: operating with a plate voltage of 300 volts and a cathode-bias resistor 
of 780 ohms may be used. 
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(5-12) 


HIGH~ 

IMPEDANCE 

MICROPHONE 
INPUT 


C,=500 ppt, mica, 500 v. 
“aoe pf, miniature electrolytic, 


v. 

C3=25 pf, miniature electrolytic, 
ON 

Cs Ce=25 pf, electrolytic 25 v. 


C5=0.01 uf, paper, 400 v. 
C7=0.002 yf, paper, 400 v. 


CsCoCi=8 pf, electrolytic, 450 v. 


Cii=0.5 pf, paper, 750 v. 
Ci2=0.005 uf, mica, 1560 v. 
Ci3=0.1 pf, paper, 750 v. 
ae Cis=20 uf, electrolytic, 


Ve 

C17=8 uf, electrolytic, 150 v. 

CR=Silicon rectifier, type 1N- 
93 


Circuits 


Li Le= RF choke, 2.5 mh, 125 ma. 
M= Milliammeter, 0-100 ma, de 
Ri=8300 ohms, 0.5 watt 
Re=220000 ohms, 0.5 watt 

Rs Riz Ris=1000 ohms, 0.5 watt 
Ri=470 ohms, 0.5 watt 
Rs=Potentiometer, 0.25 meg- 


ohm 
Re Ro=270000 ohms, 0.5 watt 
7=2200 ohms, 0.5 watt 
Rs=390 ohms, 1 watt 
Rio=22000 chms, 1 watt 
Rie Ris=47 ohms, 1 watt 
Ris=1000 ohms, 1 watt 
Ri6=2200 ohms, 2 watts 
Ri7=10000 ohms, adjustable, 25 
watts 
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CLASS AB, PUSH-PULL MODULATOR 
Power Output 100 Watts (Approx.) 


OF 
TRANSMITTER 
FINAL 
AMPLIFIER 


Ti= Transistor input transform- 
er, primary 200000 ohms, sec- 
ondary 1000 ohms. 

T:=Interstage transformer, sin- 
gle plate to single grid, 1.3 
turns ratio 

T:=Driver transformer, single 
plate to push-pull grids, pri- 
mary 10000 ohms, turns ratio 
primary—to one half second- 
ary 1.5:1.1. Stancor A-4752 
or equivalent 

Ti= Modulation transformer, 
100-115 watts, UTC S-21 or 
equivalent 

T;=Filament transformer, 117 
v. to 6.3 v., 1 amp 


(5-13) 


RCA Transmitting Tubes 


CLASS B LINEAR RF AMPLIFIER FOR SINGLE SIDEBAND 
Power Output 875 Watts (Approx.) Frequency 3.5-28 Mc 


C1 Ce €3-Ca Cs Cg Cs Ca Cro Cit 
C»2=0.01 yi, disk ceramic, 
600 v. 

C;= Neutralizing capacitor, 6uyf 
(Approx.) air gap 0.06 inch, 
Bud CE-2028 or equivalent 

Cre Cis Cis=100 wf, electrolytic, 
450 v. 

Cis=VHEFE by-pass; 4-inchlength 
of coaxial cable RG-58/U 
used as connecting lead with 
outer shield connected to 
chassis 

Cis Cis C21=1000 puff, disk cer- 
amic, 6000 v. 

Ciz=Tuning capacitor, 19-488 
puf, air gap 0.045 inch. 2000 
v., Johnson 154-3 or equiva- 
lent 

C19=1500 puf, silver mica, 2500 v. 

C»)= Output (loading) capacitor, 
3-section, 10-365 yuyuf per sec- 
tion with sections connected 
in parallel. 

F =F use, 10 amperes 


I= Indicator lamp, 6.3 v. 

J=Closed-cireuit jack. For ap- 
plication of 100 volts negative 
standby bias 

Li=RF choke, bifilar, B & W 
FC-15 or equivalent 

Lo= Filter choke, 5-8 h, 300 ma, 
Stancor C-1722 or equivalent 

L3=6 turns of No. 14 Enam. 
close wound on 14-inch dia- 
meter form 

Ls=5 turns of insulated hook- 
up wire wound over Ls 

L; Le Lz Ls= Parasitic suppressor 
choke; 7 turnsof No. 18 Enam. 
wound on and connected 
across Ra, Rs, Re, and Rz. 

Lo=RF choke, 1 mh, 600 ma, 
National R 154-U or equiva- 
lent 

Lio Lisr=Pi-network inductor, 
Illumitronic Pi Dux No. 195-1 
or equivalent, tapped at 0.4, 
Oo, (22. andu4.be pn. a Te 
spectively for 10 to 80 meters. 
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Liui wound with No. & wire: 
Li with 14-inch copper strap. 
About half the turns from 
close-wound end of coil ean 
be removed. 

Lis= RF choke, 2.5 mh 

M : = Milliammeter, 0-1000 ma, 

e 

Moe= Milliammeter, 0-200 ma, de 

Ri Re R3=25000 ohms, 25 watts 

Rz Rs Re R7=39 ohms, 1 watt 

SiSe=Switch, single-pole, single- 
throw 

S:=Band switch, rotary, single- 
pole, 5-position, heavy duty 

Ti=Filament transformer, 6.3 
v., 16 amp., Triad F-22A or 
equivalent 

T2o=Filament transformer, 2.5 
v., 10 amp., Stancor P-3024 
or equivalent 

Ts=Plate transformer, 1250 v., 
300 ma, Stancor PT-8313 or 
equivalent. 


(5-14) 


Circuits 


50-MEGACYCLE TRANSMITTER 
Power Output 120 Watts (Approx.) 


OSCILLATOR 
AMPLIFIER MULTIPLIER 


TYPE 
12BY7A 


Cher sy Sa 

S2a! 19“ C3; 
Clad 
Pace 


C1=220 wul, mica, 500 v. 

Co=10 uuf, mica, 500 v. 

C3 Cs Ce Cs Cio Cri Crz C13 C14 
Cis Ciz Cis C22 C23 Cas Cos 
C20 Ca1 C32 C33 C3s C37 = 1000 
puf, disk ceramic, 1000 v. 

C4=100 pf, mica, 500 v. 

C7 Co3=3.7-52 upf, variable, air 
gap 0.015 inch, Hammarlund 
HF-50 or equivalent 

Co9=47 puf, mica, 500 v. 

C15s=5.2-30 yf, variable, air 
gap 0.045 inch, Hammarlund 
H¥F-30-X or equivalent 

Ci9=5.0-28.5 uf, double-sec- 
tion variable, air gap 0.045 
inch, Hammarlund HFD-30- 
X or equivalent 

C2 Cai Cos Cas C35 C33 C39= 
1000 puf, feed-through, cer- 
amie, 500 v. 

C27=4.8-27.3 upf, butterfly, 
variable, air gap 0.030 inch, 
Hammarlund BFC-25 or 
equivalent 

C29 Cay Car Caz Crs=1000 pul, 
disk ceramic, 3000 v. 

Li=RF choke, 1 mh 

L2=10 turns of No. 20 tinned on 
14-inch diameter form, wind- 
ing length 34-inch 


DOUBLER 
TYPE 
Cg 2E26 


Lis 
C43 


+300TO B+ Bt 


350V TO SOOTO 
MOD. 600V 


L3;=514 turns of No. 10 solid, 
tinned, on 5¢-inch diameter, 
winding length 1 inch. 

La Ls=2 turns of No. 20 plastic 
covered on 14-inch diameter, 
close wound 

Lo=8 turns of No. 10 solid, tin- 
ned, on 5-inch diameter, 
winding length 114 inch 
7=6 turns of No. 10 solid 
tinned on %%-inch diameter, 
winding length 1 inch 

Ls=2 turns of No. 14 Enam. 
covered with insulation tub- 
ing on 54-inch diameter, close 
wound 

Lo Lio Li Lis Lis Lis=RFE choke, 
7 wh, 1000 ma, Ohmite Z-50 
or equivalent 

Lie=RF choke, 25 turns of No. 
16 Enam. on 14-ineh dia- 
meter, close wound 

NC=Neutralizing capacitors: 
No. 12, tinned wire; 14-inch 
length placed in proximity of 
829B plates 

Ri=100000 ohms, 0.5 watt 

Re=120 ohms, 0.5 watt 

R3=33000 ohms, 0.5 watt 

Ra Rs Rit Ris=1000 ohms, 0.5 
watt 


FINAL 


SZOUTPUT 


zlg 


Cas 


Rs Ris=47 ohms, 0.5 watt 

Re Ris=1380 ohms, 0.5 watt 

R7z=47000 ohms, 1 watt 

R9=3300 ohms, 1 watt 

Rw=10000 ohms, 2 watts 

Riz=10 ohms, 0.5 watt 

Riz= 56000 ohms, 2 watts 

Ric=3.38 ohms, 0.5 watt, wire 
wound 

Ri7=33 ohms, 0.5 watt, wire 
wound 

Ris=15000 ohms, 10 watts, wire 
wound 

Si=Crystal—VFO Switch; two- 
pole, two-position, wafer, non- 
shorting, rotary 

Seo= Meter Switch; two-pole, six- 
position, wafer, non-shorting, 
rotary; Shown in oscillator, 
amplifier, multiplier plate- 
current position 

S;s=Tuning Switch; 60-degree 
indexing Centralab PA-304 
or equivalent; two progres- 
sively shorting 30-degree wa- 
fers, Centralab PA-12 or 
equivalent, using every sec- 
ond contact. 

X=Crystal, 8-Mcrange 


NOTES: 1. With 8-Me crystal input, first stage is a tripler. With VFO input, depending on input 
frequency, this stage may be amplifier, doubler, or tripler. 
2. With 0-1 ma. de meter, shunts provide full-scale reading of oscillator amplifier-multiplier plate 
current to 30 ma; doubler grid-No. 1 current to 2 ma; doubler plate current to 100 ma; final grid-No. 1 
current to 30 ma; final grid-No. 2 current to 100 ma; and final plate current to 300 ma. 


303 


= RCA Transmitting Tubes 


(5-15) 
SINGLE-SIDEBAND EXCITER (FILTER TYPE) 
Output Frequency 3.8-4.0 Mc 
R4 
Cc 
ore 200 V.O : at 8 : 
; 7 “MINER ¢. 0 
Cy ches a 3 7 
y 2 C5 | IN3z4A 2 S OUTPUT 
= i TO 
y2 | LINEAR RF 
R6 74h aE: ; AMPLIFIER 
| oe | 
2 bie : | 
ce, 84 73608 eee 
eee oo aes 
L2 Cio 
R R Rio 
\ 7 
C4 4 
: R3 Re mee +200 V. 
2 
aes va] esr 
: 455 KC. 
+ 200 V. : 
Riz Ris 
BALANCED MODULATOR 
OSCILLATOR ans 


INPUT 


C;=68 ppi, ceramic, zero tem- 
perature coefficient 

Co=300 upf, ceramic, zero tem- 
perature coefficient 

C3=5-60 uf, variable 

Cs Ce Cz Cio C11 Cis=0.005 uf, 
mica, 600 v. 

C5=470 pyf, silver mica, 500 v. 

Cs=0.001 pf, mica, 500 v. 

Co Ci4= 22 put, mica, 500 v. 

Ci12=65-320 puf, variable 

C13=1500 pyf, mica, 500 v. 

Cis=0.01 yf, disk ceramic, 600 v. 

Cis=0.02 uf, disk ceramic, 600 v. 

C17=0.2 uf, paper, 200 v. 

Ci9=0.002 pf, paper, 200 v. 

C2 C21=0.04 uf, paper, 200 v. 

Coe C23=0.0056 yf, mica, 500 v. 

Li=15 turns of No. 22 Enam. 
spaced uniformly over 0.6 inch 
on 1-ineh diameter form; grid- 
No. 1 tap, 714 turns above 
ground end; cathode tap, 1.9 
turns above ground end 

Le=RF choke, 2.5 mh 


SPEECH ~—+ 


Ci7 


+ 200V.O 


L:=88 yuh, approx., adjustable; 
high Q, ferrite core; conver- 
ter-tube oscillator coil for 
standard AM band may be 
used; cathode tap, approx. 15 
per cent of total turns above 
ground. 

L4u=50 wh, approx., adjustable; 
63 turns of No. 36 Enam., 
close wound in single layer on 
9 /32-inch tube, tuned to erys- 
tal frequency with 14-inch 
iron slug 

Ri R7=1500 ohms, 0.5 watt 

Re=3300 ohms, 0.5 watt 

R:=Amplitude Balance Con- 
trol; 2500 ohms, composition, 
linear taper 

Ra Ris=33000 ohms, 0.5 watt 

R5=383 ohms, 0.5 watt 

Re R1i2=300 ohms, 0.5 watt 

Rs=27000 ohms, 2 watts 

Ro Rio Ris Ro=68000 ohms, 0.5 


watt 
Ri1=470000 ohms, 0.5 watt 


+200V. 


6.3 V. 


Ri3=47000 ohms, 0.5 watt 

R1s=Carrier Amplitude Balance 
Control, 25000 ohms, com- 
position, linear taper 

Ris=100000 ohms, 0.5 watt 

Riz=120000 ohms, 0.5 watt 

Ris=56000 ohms, 0.5 watt 

Roi= Carrier Phase Balance Con- 
trol, 2500 ohms, composition, 
linear taper 

Roe Ros=2700 ohms, 0.5 watt 

T=Primary: Two wires wound 
in parallel, each 23% turns of 
No. 34 wire, single Tefion in- 
sulation (or silk if necessary), 
bifilar wound on 44-inch dia- 
meter tube; winding length, 
3% inch; tuning slug, 14 inch 
Secondary: 26 turns of No. 32, 
Formex insulation, close 
wound in single layer 

X=Crystal, 456.85 kilocycles 


NOTE: The leakage resistance of the 1N34A serves as the grid resistor for the mixer stage; in some 
cases, however, it may be necessary to add a 470000-ohm grid resistor across the diode. 
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(5-16) 


Circuits = 


144-148 MEGACYCLE TRANSMITTER FOR MOBILE OPERATION 
Power Output 30 Watts (Approx.) 


Quick Heating 


48 TO 49.332 Mc 


oy) 


8.0 
TO 
4 : 0 O 12-16 V. 
See Ly/S38 ve s oC 
c 
Li3 7 | TYPE TYPE oy 
Jesi7 Long big 
: 
Nes OS Skis CONTROL 
Ge ENE 2,4,7 
C33 ; 
C36 : : | 7 ° : 
/ 
LOW - x 
34 c IMPEDANCE r 
MICROPHONE ~| |°4 


Oy Cs Ca Cz Os Cas Cio Car Cio 


Cis Cic ic Cis Cio Cao Crs 
C0 Cas Cas=0.001 yf, disk 
ceramic, 600 v. 

C7; Cu=2.3-14.2 pf, variable, 
miniature, air gap 0.017 inch, 
eon eeer 160-107 or equivalent 

s.C rte he upt, disk ceramic, 


5-5.0 pf, variable, min- 
ee air gap 0.017 inch, 
Johnson 160-102 or equivalent 

Cis Cos=1-8 puff, tubular trim- 
mer, HMrie 532-B or equivalent 

i Cos C2s C27 Cos=0.001 uf, 
silver mica, Erie 370-FA-1025 
or equivalent 

Co2=2.8-17.5 pf, variable, air 
gap 0.015 inch, Hammarlund 
HF-15 or equivalent 

Co9=5-80 wyf, trimmer, mica, 
Arco 462 or equivalent 

Cs1=3.6-15 wf, variable, air gap 
0.0715 inch, Hammarlund HF- 
15-X or equivalent 

Cs2=6.3-50 pul, variable, air gap 
0.0245 ineh, Hammarlund 
MC-50-M or equivalent 

Css=220 pupf, disk ceramic, zero 
temperature coefficient 


[rao INPUT 


Cs4= 


{144 T0148 Me 


5.5-20 uf, variable, air gap 
0.0245 inch, double-bearing 
Hammarlund MC-20-S_ or 
ee 

=4.5-25 uf, trimmer, ce- 
pamic; zero temperature coef- 
ficient. Centralab 822-AZ or 
equivalent 

C36 Cs7=390. upf, silver mica, 
zero temperature coefficient 

Ca2=8 uf, electrolytic, 450 v. 

C43=0.01 uf, paper, 600 v. 

C4s=10 uf, electrolytic, 50 v. 

J=Microphone jack, 2 contact 
and shield, Amphenol 80 
PC2F or equivalent 

Li Li: Lisa= RF choke, 750 wh 

Lo=7 turns of No. 24 Enam. on 
14-inch diameter ceramic 
form, winding length 5/32 
inch; form, CTC PLS6-2C4L 
or equivalent, tuned with 
powdered-iron slug 

Li=2)% turns of No. 18 Enam. 
on 7/16-inch diameter, wind- 
ing length 14-inch 

L5=4%% turns of No. 18 Enam. 
on 7/16-inch diameter, wind- 
ing length % inch, center 
tapped 
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-31V. O 
oc 


4% 250 V. OC 


OUTPUT 144-148 Mc (50 OHMS) 


400 Vv. DC 
150 - 250MA 


LeLi=RF choke, 1.8 uh, Ohmite 
Z-144 or equivalent 

Li=3 turns of No. 20 Enam: on 

44-inch _diameter, winding 

fength 3 %.inch, center tapped 

Ls=3 See of No. 20 Enam. on 
1g-inch diameter, winding 
length 5/16 inch, center 
tapped 

Lo RE choke, 7.0 yh, 
Z-50 or equivalent 

Liu=4 turns of No. 14 tinned on 
74-inch, diameter, winding 
length 74-inch, center tapped 

Lw=13%4 ae of No. 14 Enam. 
on 34-inch diameter, winding 
length 14 inch 

Li3s=82 turns of No. 24 Enam. 
on 44-inch diameter ceramic 
form, winding length 11/16 
inch; form, CTC PLS7-2C4I. 
or equivalent; tuned with 
powdered-iron slug 

Lis=26 turns of No. 28 Enam. 
on l4-inch diameter ceramic 
form, winding length 3< inch; 
form CTC PLS6- 20 Abe Or 
equivalent; tuned with pow- 
dered-iron slug 


Ohmite 


(Continued on page 307) 


; RCA Transmitting Tb — — ———— 


(5-17) 
FIVE-BAND 10 TO 80 METER TRANSMITTER 


Power Output 90 Watts Frequency 3.5, 7, 14, 21, 28 Megacycles 


Ve Te FINAL 


AMPLIFIER : cae if 


DRIVER 


AMPLIFIER C32 
J} mis Rig 
aa 


I Lal qT 
TO KEY 550V.1I8O'V. -45V. 6.3 Vv. AC 300 V. 
Fy Fo F3 
i Li3 tp METER 5 Lig TO-POWER a Lis ep nar 
cin: rep A Ts onto TD 0-0 SUPPLY epee ee : 
§50 f “s C. cy ‘ SUPPLY 
Cer 'Cé2 
m 
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(5-17) 


Circuits 


rt 


FIVE-BAND 10 TO 80 METER TRANSMITTER (Cont'd) 


Ci C34 C36 Cao=0.005 uf, disk 
ceramic, 1000 v. 

Ce C3 Ca C5 Ce Cro Cig Cra Crs 
Cis C35 Cay Car Caz Cae Cas 
Cs Css C54 Css Css Coo Ces 
Co5=0.001 pf, disk ceramic, 
1000 v. 

C7 Caz C57=38.7-52 ppt, variable, 
air gap 0.015 inch, Hammar- 
lund HF-50 or equivalent 

Cs Caz Cas Cas Cas Css=0.001 nf, 
mica 

Co9=56 ywuf, mica 

Cw=500 pf, feed-through, ce- 
ramic 

Cyu=1-7.5 ppl, trimmer, tubular 
ceramic, Centralab 829-7 or 
equivalent 

C17=9.003 pf, ceramic, 1600 v., 
Centralab DD16-302 or equiv- 
alent 

C1s Ci9=16.5-100 uf, variable, 
air gap 0.0715 inch, Ham- 
marlund MC-100-SXor 
equivalent; Cis is used as 
fixed 100-yyf capacitor 

C2=6.3-142 yf, variable, air 
gap 9.015 inch, Hammariund 
HF-140 or equivalent 

C1=330 uwyf, mica 

Ceo C51 Ce Cas Cor Co2=0.001 
pf, disk ceramic, 3000 v. 

Coz Cos Cos Cop C27 Cos Caa Cro 
C31=120 puf, mica 

C22.=0.01 pf, disk ceramic, 1000 v. 

C33=0.02 uf, disk ceramic, 1000 v. 

C3s=22 pyf, mica, 500 v. 

C39=220 ppl, mica, 500 v. 

Cos Cos=1500 put, feed-through, 
Centralab FT-1500 or equiv- 
alent 

CR: CR2 CR3=Crystal 

FF, Fo F3= Harmonic filters 

Ji J2=Coaxial connector 

Li Ls Ls Ls Lio=RF choke, 2.5 
mh 


Le=57 turns of No. 24 on %- 
inch diameter, wound 82 turns 
per inch; tapped 514, 84, 
111%, and 28 turns from grid 
end; B & W 3008 or equivalent 

Li=7 turns of No. 16 Enam. 
wound on R9 

Ls=RF choke, 1 mh 

Le=10 turns of No. 10 Enam. 
on 1l-inch diameter, winding 
length 2 inches; tapped 4% 
and 71% turns from plate end 

Le=10 turns of No. 10 Enam. 
on 1-inch diameter, winding 
length 2 inches; tapped 4% 
and 71% turns from plate end 
7=2084 turns of No. 18 on 1144- 
inch diameter, wound 16 turns 
perinch; tapped 11 turns from 
plate end; B & W 3019 or 
equivalent 

Lu=28 turns of No. 24 on 5£- 
inch diameter, wound 32 turns 
per inch; B & W 3008 or 
equivalent 

Liz=14 turns of No. 20 on 5% 
inch diameter, wound 16 turns 
per inch; B & W 3007 or 
equivalent 

Lis Lis= RF choke; 7 wh, Ohmite 
Z-50 or equivalent 

Li;=25 turns of No. 16 Enam. 
close wound on %<-inch dia- 
meter plastic rod 

M= Milliammeter, 0-5 ma. de 

Ri R19=68000 ohms, 0.5 watt 

Re Rs Rio Ret Res Res Reo Rao 
R31=1000 ohms, 0.5 watt 

R3=120 ohms, 0.5 watt 

Ra Re Rs=12000 ohms, 1 watt 

R7=50000 ohms, variable, 4 
watts 

Ro=100 ohms, 1 watt 

Riu Rie Ris=100000 ohms, 0.5 
watt 

Ris=270 ohms, 0.5 watt 


Ris=3900 ohms, 1 watt 

Ris=33000 ohms, 0.5 watt 

Ri7=100 ohms, 0.5 watt 

Ris=22000 ohms, 0.5 watt 

Ra=470 ohms, 0.5 watt 

Ree Ros:=220000 ohms, 0.5 watt 

Ros=10 ohms, 0.5 watt 

Ror Ros=220 ohms, 0.5 watt 

Si:i=Band switch; rotary, ce- 
ramic, 6 poles, 5 positions, 6 
sections; Centralab index as- 
sembly PA-305 and wafers 
PA-17 or equivalent; shown 
in 3.5 Me position 

So=Tune-operate switch; singlce 
pole, double-throw; shown in 
operate position 

S;:=Coarse loading switch; ro- 
tary, ceramic, 1 pole, 2-10 po- 
sitions, 1 section, progressive 
opening; Centralab PA-2052 
or equivalent 

S4=Crystal-VFO switch; rotary, 
ceramic, 3 poles, 2-5 positions, 
1 section; Centralab PA-2006 
or equivalent 

Ss=Meter switch; rotary, ce- 
ramic,2 poles, 2-6 positions, t 
section, non-shorting; Cen- 
tralab PA-2003 or equivalent; 
shown in 6EB8 triode unit 
grid-current position (0-3 
ma.); succeeding positions in 
order are 12BY7A grid-No.1 
current (0-3 ma.), 6146 grid- 
No.1 current (0-6 ma.), 6146 
grid-No. 2 current (0-30 ma.), 
6146 plate current (0-300 ma.) 

Se= Keying switch; double-pole, 
double-throw; shown in eath- 
ode-circuit keying position 


a 


(5-16, continued): 


Ri Rs=56000 ohms, 0.5 watt, 
earbon 

Roe Ra Re=15000 ohms, 0.5 watt 

R;s R7=18000 ohms, 0.5 watt 

Rs=1000 ohms, 0.5 watt, carbon 

Ro=18500 ohms, 3 watts (three 
56000-ohm, 1-watt resistors 
in parallel) 

Rw=33 ohms, 1 watt 

Ru=68 ohms, 0.5 watt, carbon 


Rie R1sa=47000 ohms, 0.5 watt, 
carbon 

Ris=5000 ohms, 10 watts, wire 
wound 

Ris=1000 ohms, 1 watt, carbon 

Ris=Potentiometer, 0.5 meg- 
ohm 

Ri7=50 ohms, 1 watt 

S=Relay contact on transmit- 
receive switch 


Ti=Driver transformer, single 
plate to. push-pull grids, pri- 
mary 10000 ohms, turns ratio 
primary to one-half secondary 
3:1; Staneor A-4723 or equiv- 
alent 

Ts= Modulation transformer, 39 
watts, Staneor A-3892 or 
equivalent. Terminals 9 & 12 
connected together 


NOTES: 1. A metal shield should be used to isolate the final amplifier and the driver output circuit 
from the other rf circuits. Filament and 250-volt B+ line through shield should be by-passed by 
0.001-yf ceramic feed-through capacitors such as Centralab MF'T-100 or equivalent. 

2. Placement of a 0-1 milliampere meter (in series with a 5000-ohm 0.5-watt resistor) across terminals 
A1-A2, A3-A4, and A5-A6 will provide readings for adjustment of driver, final, and modulator output 


circuits, respectively 


wo 
] 
4 


——— aa RCA Transmitting Tubes 


(5-18) | 
TYPICAL COAXIAL CAVITY FOR BEAM POWER TUBE 7650 


Frequency 300 to 1500 Mc. Cathode Drive 


PLATE CONTACT 
ee Se GRID-No.2 CONTACT 


‘ AL _ZGRID-No.1 CONTACT 
SNS Sa TER 
BY-PASS [ey FS 500” 
o 4 
4%, 4 
% Z 
~ “Sits Li 
g .250" 
Z vA 
4 b tid pS 
i, ae 1.500” 0.0. x 
L2| # iF 065” WALL 
g Wd 4 2.500” 0.0. x 
; } A -065” WALL 
; Hl<4— 3.500”1.D. x 
; HH A 109" WALL 
rd i wig tA ue 
NEUTRALIZING 17 [J NT #-—3.000°"1.D. x 
ADJUSTMENT []_H74 Sli A .065” WALL 
L3 CAPACITIVE PROBE 
H OUTPUT COUPLING 
g 


SSSASSSSS 


SOSSESSSSSS SSS SS 


SASSSSSSESS 


Y Al 
() rn 
J tBVBVAVes ssa’ 
U 
U id cx 
Ze! 
#) 


SSAA ESSE ELEN ESE 


SE h; 


S34 


N 
N 


s 


OUTPUT TUNING 


.750°0.D. x 
058 WALL 


CAPACITIVE : 
PROBE SS 
INPUT ff peer H | fi GRID-No.2 INPUT 

COUPLING PH GRID-No.! INPUT 


HEATER CATHODE 
INPUT TUNING 


LEGEND 

G 

Z asin HEATE 

; am -375”0.D, x 035” WALL 

V7, 1) k 

ZZ NON-METAL INPUT PORCEDSHIR 92CM-10497 

Li=Length of Grid-No.2-Plate L2=Length of Grid-No.1-Grid- s=Length of Cathode—Grid- 

Cavity, 1 to 20 inches, ap- No.2 Cavity, 0 to 20 inches, No.1 Cavity, 0.4 to 20 inches, 
prox., depending on frequency approx., depending on fre- approx., depending on fre- 
and mode quency and mode. quency and mode. 


NOTES: 1. At 1250 megacycles in three-quarter wavelength mode, approximate length of Li is 4.3 


inches, Le is 3.3 inches, and Ls is 416 inehes. 
2, Apertures are provided in the various walls to permit passage of air to all terminals. 
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(5-19) 


Circuits 


462-MEGACYCLE TRANSMITTER FOR FIXED OR MOBILE OPERATION 
Power Output 20 Watts (Approx.) 


TYPE 
Lo 6524 


INPUT 


Go 
b 
= 
2 
O0O00 
LN 
7s 
ft 


C; C2=2.2-8.0 uf per section, 
variable, butterfly, air gap 
0.017 inch, Johnson SMB11 
or equivalent 

C3 C5=2.7-10.8 ppt per section, 
variable, butterfly, air gap 
0.017 inch, Johnson 11 MB11 
or equivalent 

C4=1.5-5.0 uwyuf, variable, air gap 
0.017 inch, Johnson 5M11 or 
equivalent 

Cs Cz Cs Co Cro Cu Cre C1s=1500 
uf, feed-through ceramic, 
Erie 362-152 or equivalent 


Li=1 turn of No. 10 base copper 
wire, wound on 44-inch 
diameter 

Le L3=11% turns of No. 10 base 
copper wire close-wound on 
44-inch diameter. Le and L3 
are spaced to accommodate Li 

Ls Ls Ls Lo=Silver-plated cop- 
per rod 3/16-inch diameter 
approximately 3 inches long. 
Rods of each pair spaced 
11/16 inch on centers 

Le Liz=Silver-plated copper rod 
3/16-inch diameter approxi- 
mately 114 inches long. Rod 


spaced 1 inch on centers 

Lio=1 turn of No. 8 silver- 
plated copper wire approxi- 
mately 1 inch square 

Lu Li Lis Lu Lis=RF choke, 
Ohmite Z-460 or equivalent 

Mi Ms= Milliammeter, 0-5 ma, de 

M2 Ma= Milliammeter, 0-150 
ma, de 

Ri Re Rs Re=57 ohms, 1 watt 

R3 Rs=25000 ohms, 0.25 watt 

R7=51000 ohms, 0.5 watt 

Rs Ro= Potentiometer, 20000 
ohms, 2 watts 


NOTE: Suitable tube sockets are Johnson 122-248 or equivalent mounted 9/16 inch below chassis. For 
detailed operating conditions of this circuit, refer to type 6524 in the Tube Types Section where typical 
operation values for Intermittent Commercial and Amateur Service (ICAS) are given for both the 
tripler and final at 462 Me. 
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(5-20) 


RCA Transmitting Tubes 


TRANSMITTER POWER SUPPLY CIRCUIT 


C, Cs C3 C1=40 pf, electrolytic, 
450 v. 

C; Ce=40 uf, electrolytic, 150 v. 

CR=Silicon rectifier, type 1N- 
3193 

Li=Choke, 4h., 175 ma., Stan- 
cor C-1410 or equivalent 


Le=Choke, 4.5 h., 200 ma., 
Stancor C-1411 or equivalent 
Ri=100 ohms, 0.5 watt 


Re R3=4700 ohms, 1 watt 

Ra R5=15000 ohms, 10 watts 

Re=5000 ohms, 25 watts, ad- 
justable 

R7z=100000 ohms, 1 watt 

Si Se=Switch, single-pole, sin- 
gle-throw 

Ti1=Power transformer; approx. 
850—0—350 v., 200 ma.; 5 v., 
3amp.; 6.3 v., 7.5 amp. (min.) 
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-45 V. 
oc 


350 V. 
DC 


300 V. 


180 V. 
DC 


75 V. 
DC 


Te=Filament transformer, 6.3 
v., 1.2 amp. Stancor P-6134 
or equivalent. Connect 6.3-v. 
winding of T2 to 5-v. winding 
Ofela: 

K= Relay, double-pole, double- 
throw 6-v. ae coil, Potter and 
Brumfield GA11A or equiy- 
alent 


— : — Circus = =n, 


(5-21) 


OSCILLATOR FOR DIELECTRIC HEATING 
Frequency 27 Mc (Approx.) 


LOAD 
ELECTRODES 
pa? 


x x 
T 
TYPE 8000 tet 
#0 a 
2000 V N7V AC 
500 MA v 
C; C2 C3=0.005 uf, mica, 600 v. tubing spaced 34 inch on tubing with adjustable 
Ci=2 plates 3/32-inch alumi- 214-inch I.D spacing between turns on 
num, 5 inches x 7 inches Le=RF choke, 40 ma 334-inch I.D. 
spaced % inch Ls=RF choke, 500 ma Mi= Milliammeter, 0-100 ma, de 
Cs=50 puf, max., depends on Li=3 turns 5/16-inch copper M2= Milliammeter, 0-1000 ma, de 
work load tubing spaced 5¢ inch on R=5000 ohms, 25 watts 
f=Fuse, 0.5 amp 334-inch I.D. T=Filament transformer, 10 
Li=5 turns 3/16-inch copper Ls Le= 2 turns 3/16-inch copper volts rms, 9 amp 


NOTE: Adequate shielding should be used to assure compliance with FCC requirements regarding 
spurious radiation. 


(5-22) 
OSCILLATOR FOR INDUCTION HEATING 


Frequency 450 Ke (Approx.) 


O+ ~ 
4000 V cs 
i AMP 
C, Cs=0.01 pf, mica, 600 v. inches long on 4-inch Mi= Milliammeter, 0-1000 ma, dc 
C2 C= 0.1 uf, paper, 5000 v., diameter Me= Milliammeter, 0-150 ma, de 
0.6 dmp rms min. L2.=3.5 mh, rf choke, 250 ma R=2500 ohms, 50 watts 
C41=0.002 yf, mica, 8000 volts L;=63 yuh, choke, 15 amp rms, T=Filament transformer, 10 
min., 15 amp rms insulated for 5000 peak volts, volts rms, 10 amp 
f'=Fuse, 1 amp 40 turns No.8 Enam.,8inches B=Blower, designed to supply 
Li= 3mh, rf choke, 1 amp rms, on 4-inch diameter form. an air flow of 40 cfm froma 
insulated for 10000 peak Lu=Single-turn secondary, 2-inch-diameter nozzle 
volts, single-layer solenoid, sheet copper directed vertically on bulb 
300 turns No. 18 Enam., 12 Ls= Work coil between grid and plate seals. 


NOTE: Adequate shielding should be used to assure compliance with FCC requirements regarding 
spurious radiation. 
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(5-23) 


— RCA Transmitting Tubes — 


VHF OSCILLATOR FOR DIELECTRIC HEATING 
Frequency 160 Mc (Approx.) 


uy; 


LOAD 
ELECTRODES 


C} ” Co (ua)! 


M2(ua) akc § : 


Lyasitonsd 6 Yo" 


Ci=250 put, mica 0.005 inch 
thick, 3 inches x 334 inches 
copper plate, held to mount- 
ing platform by insulated 
pressure clamps 

Ce C3:=0.001 uf, mica, 600 v. 

Ci=200 put, mica 0.005 inch 
thick, 4 inches x 5 inches 
copper plate, held to mount- 
ing platform by insulated 
pressure clamps 

Cs=10-30 uzf, variable, con- 
sisting of copper plate 


3 inches x 314 inches mounted 
on Le and round disk 3 inches 
in diameter, air gap 14 inch 
to 1 inch 

Cs C7=100 uuf, mica (“postage 
stamp’’), 600 v. 

F=Fuse, 0.5 amp 

Li=Copper strap 1-3/16 inches 
wide x 1/16 inch thick 

Le= 4 inch x 1 inch rectangular 
waveguide or equivalent 

Mi= Milliammeter, 0-150 ma, de 

M2=Milliammeter, 0-750 ma, de 


R=2000 ohms, wire-wound, 
50 watts 

T=Filament transformer, 
11 volts rms, 12.5 amp, 
maximum starting surge 
50 amp 

B=Blower, designed to supply 
an air flow of at least 140 cfm 
through an outlet area of 
614 square inches to the 
radiator and the filament and 
grid seals. 


NOTE: Entire oscillator and load assembly is enclosed in metal box having one end open for cooling-air 
exit and for ease of loading work. Mounting platform divides box into two compartments. See tube data 
for RCA-5786 forced-air-cooling requirements. Tube and circuit must be protected from fumes or 
vapors that may come from work. Adequate shielding should be used to assure compliance with FCC 


requirements regarding spurious radiation. 
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on Electron Tubes, Semiconductor Products, 
Batteries, and Test and Measuring Equipment 


Copies of the publications listed below may be obtained from your RCA distributor 
or from Commercial Engineering, Radio Corporation of America, Harrison, N. J. 


Electron Tubes 


e RCA TRANSMITTING TUBES—TT-5 
(814” x 534’")—320 pages. Written for 
the engineer, technician, radio amateur, 
and student, this new larger edition has 
been comprehensively revised and up- 
dated. Gives data on over 180 tube 
types, ineluding cermolox, ceramic-and- 
metal, pencil, and pulse-rated types. Pro- 
vides basic tube information on generic 
types, parts and materials, installation 
and application, and interpretation of 
data. Includes maximum ratings, typical 
operating values, and characteristics 
curves for power tubes having plate-in- 
put ratings up to 4 kw and for associated 
rectifier tubes. Contains material on pow- 
er-tube circuit-design considerations and 
rectifier circuits and filters, as well as 
new application tables for quick, easy 
selection of tubes, and circuit diagrams 
for transmitting and industrial applica- 
tions. Also gives new design information 
on linear rf amplifiers for single sideband 
applications. Features lie-flat binding. 
Price $1.00.*° 


® RCA RECEIVING TUBE MANUAL— RC- 
21 (814%” x 534’)—480 pages. Revised, 
expanded, and brought up to date. Con- 
tains technical data on 903 receiving 
tubes and 106 picture tubes for black- 
and-white and color television. Features 
tube theory written for the layman, ap- 
plication data for radio and television 
circuits, Resistance-Coupled Amplifier 
Section, new receiving-tube and picture- 
tube charts, and several circuits for high- 


tTrade Mark Reg. U. S. Pat. Off. 


fidelity audio amplifiers. Features lie- 
flat binding. Price $1.00.*° 


® RCA ELECTRON TUBE HANDBOOK 
—HB-3 (734” x 554”’). Five deluxe 214- 
inch-capacity black binders imprinted 
in gold. The “bible” of the industry— 
contains over 5000 pages of loose-leaf 
data and curves on RCA receiving tubes, 
transmitting tubes, cathode-ray tubes, 
picture tubes, photocells, phototubes, 
camera tubes, ignitrons, vacuum and gas 
rectifiers, magnetrons, traveling-wave 
tubes, premium tubes, pencil tubes, and 
other miscellaneous types for special ap- 
plications. Available on subscription 
basis. Price $20.00* including service for 
first year. Also available with RCA Semi- 
conductor Products Handbook HB-10 
at special combination price of $25.00* 
Write to Commercial Engineering for 
descriptive flyer and order form. 


@ RADIOTRON? DESIGNER'S HANDBOOK 
— Ath Edition (834’’x514’’")— 1500 pages. 
Comprehensive reference thoroughly 
covering the design of radio and audio 
circuits and equipment. Written for the 
design engineer, student, and experi- 
menter. Contains 1000 illustrations, 2500 
references, and cross-referenced index of 
7000 entries. Edited by F. Langford- 
Smith of Amalgamated Wireless Valve 
Co., Pty., Ltd. in Australia. Price $7.00.* 
® RCA POWER TUBES—PG-101E 
(107%”" x 834'")—46 pages. Completely 
revised and brought up to date. Tech- 
nical information on 200 RCA vacuum 


*Prices shown apply in U.S.A. and are subject to change without notice. 
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power tubes, rectifier tubes, thyratrons, 
and ignitrons. Includes terminal connec- 
tions. Price 75 cents.*° 


@ RCA RECEIVING-TYPE TUBES FOR IN- 
DUSTRY AND COMMUNICATIONS— RIT 
104B (107%%” x 884'’)—32 pages. Tech- 
nical information on over 190 RCA “‘spe- 
cial red’? tubes, premium tubes, nuvis- 
tors, computer tubes, pencil tubes, glow- 
discharge tubes, small thyratrons, low- 
microphonic amplifier tubes, vacuum- 
gauge tubes, mobile communications 
tubes, and other special types. Includes 
socket-connection diagrams. Price 30 
cents. *° 


@® RCA RECEIVING TUBES AND PICTURE 
TUBES— 1275K (107%” x 83%’’)—64 
pages. New, enlarged, and up-to-date 
booklet contains classification chart, ap- 
plication guide, characteristics chart, and 
base and envelope connection diagrams 
on more than 1050 entertainment re- 
ceiving tubes and picture tubes. Price 
50 cents.*° 


® RCA PHOTOSENSITIVE DEVICES AND 
CATHODE-RAY TUBES—CRPD-105B 
(1074’’x 834"’) —36 pages. Contains tech- 
nical information on 151 RCA tubes in- 
eluding single-unit, twin-unit, and multi- 
plier phototubes; photocells; camera and 
image-converter tubes; flying-spot tubes; 
monitor, projection, transcriber, and 
view-finder kinescopes; oscillograph and 
storage tubes. Price 50 cents.*° 


@ RCA INTERCHANGEABILITY DIRECTORY 
OF INDUSTRIAL-TYPE ELECTRON TUBES 
—ID-1020C (107%” x 834’’)—16 pages. 
Lists more than 1450 basic type desig- 
nations for 18 classes of industrial tube 
types; shows the RCA Direct Replace- 


ment Type or the RCA Similar Type, . 


when available. Price 35 cents.*° 


@ RCA PHOTOCELLS—1CE-261 (107% x 
834'') —20 pages. Contains a selection of 
photocell-circuit diagrams; technical 
data and characteristic curves of RCA 
photoconductive, photojunction, and 
photovoltaic cells; interchangeability in- 
formation; and supplementary informa- 
tion on tungsten and fluorescent light 
sources. Booklet is designed to introduce 
the engineer, the hobbyist, and the ex- 
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perimenter to application possibilities of 
RCA photocells. Price 25 cents.*° 


® RCA MAGNETRONS AND TRAVELING- 
WAVE TEBUS—MT-301A (1074” x 
834’)—48 pages. Operating theory for 
magnetrons and traveling-wave tubes, 
application considerations, and tech- 
niques formeasurement of electrical para- 
meters. Price 60 cents.*° 


@ RCA PENCIL TUBES — 1CE-219 (107%” 
x 834'’)—28 pages. Contains operating 
theory for pencil tubes, electrical and 
mechanical circuit-design considera- 
tions, environmental considerations, ap- 
plication considerations, and data for 
commercial types. Price 50 cents.*° 


@ RCA PHOSPHORS—TPM-1508A (1074 
x 83’’)—20 pages. Contains defining 
data for over 25 different industrial 
phosphors, spectral-energy emission 
curves, persistence curves, and quick- 
reference classification charts. Price 75 
cents. *° 


@ RCA CAMERA TUBES—1CH-262 (1074” 
x 834/’)—24 pages. Technical informa- 
tion on RCA image orthicons and vidi- 
cons aimed at helping the camera tube 
user select the most appropriate tube 
for his application. Includes concise data 
on all commercially available RCA cam- 
era tubes as well as typical curves and 
information defining the most important 
characteristics of camera tubes. Also con- 
tains cutaway views of a vidicon and 
image orthicon illustrating construction 
features. Price 75 cents.*° 


@ RCA INTERCHANGEABILITY DIRECTORY 
OF FOREIGN vs. U.S.A. RECEIVING-TYPE 
ELECTRON TUBES —1CE-197B (838” x 
107%’’)—8 pages. Covers approximately 
800 foreign tube types used principally 
in AM and FM radios, TV receivers, 
and audio amplifiers. Indicates U.S.A. 
direct replacement type or similar type 
if available. Price 10 cents.*° 


@ TECHNICAL BULLETINS— Authorized in- 
formation on RCA transmitting tubes 
and other tubes for communications and 
industry. Be sure to mention tube-type 
bulletin desired. Single copy on any type 
free on request. 


*Prices shown apply in U.S.A. and are subject to change without notice. 
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Semiconductor Products 


® RCA TRANSISTOR MANUAL — SC-10 
(834” x 534’’)—304 pages. New manual 
contains detailed technical data on RCA 
semiconductor devices. Easy-to-readtext 
contains information on basic theory, 
application, and installation of transis- 
tors, silicon rectifiers, and semiconduc- 
tor diodes. Includes circuit diagrams and 
parts lists for many typical applications. 
Features lie-flat binding. Price $1.00.*° 


® RCA SEMICONDUCTOR PRODUCTS 
HANDBOOK— HB-10. Two binders, each 
734" L x 554" W x 27%" D, having gold- 
imprinted red covers. Contains over 1000 
pages of loose-leaf data and curves on 
RCA semiconductor devices such as ger- 
manium transistors, silicon transistors, 
silicon rectifiers, and semiconductor di- 
odes. Available on subscription basis. 
Price $10.00* including service for first 
year. Also available with RCA Electron 
Tube Handbook HB-3 at special com- 
bination price of $25.00*. Write to Com- 
mercial Engineering for descriptive flyer 
and order form. 


® RCA SEMICONDUCTOR PRODUCT 
GUIDE—60SI6R3 (1074” x 83%’’)—12 
pages. Contains classification chart, in- 
dex, and ratings and characteristics on 
RCA’s line of transistors, silicon recti- 


fiers, semiconductor diodes, and photo- 
cells. Single copy free on request. 


® RCA SILICON POWER TRANSISTORS 
APPLICATION GUIDE—1CE-215 (1074%” 
x 834’’)—28 pages. Describes outstand- 
ing features of RCA silicon power tran- 
sistors and their use in many critical in- 
dustrial and military applications. In- 
cludes construction details, discussion of 
voltage ratings, thermal stability condi- 
tions, and equivalent circuits for these 
transistors. Price 50 cents.*° 


@ RCA SILICON VHF TRANSISTORS AP- 
PLICATION GUIDE—1CE-228 (107%” x 
834’’) —20 pages. Describes unique capa- 
bilities of RCA silicon vhf transistors 
and their use in critical industrial and 
military applications up to 300 Mc. 
Price 50 cents.*° 


e TRANSISTORIZED VOLTAGE REGULA- 
TORS APPLICATION GUIDE—1CE- 
254 (107%” x 834’’)—-12 pages. Describes 
and discusses transistorized voltage reg- 
ulators of the series and shunt types. In- 
cluded are design considerations, step- 
by-step design procedures, and the solu- 
tions to sample design problems. An 
Appendix contains the derivation of de- 
sign equations. Price 25 cents.*° 


Batteries 


® RCA BATTERY MANUAL— BDG-111 
(1074" x 834'')—64 pages. Contains in- 
formation for the designer, application 
engineer, experimenter, and student on 
dry cells and batteries [carbon zine (Le- 
clanché), mercury, and alkaline types]. 
Included in this manual are battery 
theory and applications, detailed elec- 
trical and mechanical characteristics, a 
classification chart, dimensional outlines 
and terminal connections on each bat- 
tery type. Price 50 cents.*° 


{Trade Mark Reg. U.S. Pat. Off. 


oe RCA BATTERIES— BAT-134E (10%%” x 
834’’)—16 pages. Technical data on 106 
Leclanché, alkaline, and mercury-type 
dry batteries, for radios, industrial ap- 
plications, flashlights, lanterns, elec- 
tronic toys, and for photoflash service. 
Price 35 cents.*° 


® RCA BATTERIES FOR TRANSISTOR AP- 
PLICATIONS—TBA-107A (10%” x 
834/")—12 pages. Technical data and 
curves on 25 RCA Leclanché-and-mer- 
cury-type dry batteries specifically de- 
signed for use in applications utilizing 
transistors. Price 25 cents.*° 


*Prices shown apply in U.S.A. and are subject to change without notice. 


°Optional List Price. 
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Test and Measuring Equipment 


INSTRUCTION BOOKLETS — Illustrated 
instruction booklets, containing specifi- 
cations, operating and maintenance data, 
application information, schematic dia- 
grams, and replacement parts lists, are 


WA-44 (Audio Signal 
Generator) es <..f wee $0.50* 
WA-44C (Sine-Square Wave 


Audio Generator)..... 1.00* 
WO-33A (Super-Portable 
Oscilloscope). ....... 1.002 
WO-88A (5-in.Oscilloscope).... 0.50* 
WO-91A (5-in.Oscilloscope).... 1.00* 
WR-56A (Dot-Bar Generator)... 0.50* 
WR-39C (TV Calibrator). ..... 0.50* 
WR-46A (Video Dot/Crosshatch 
KFENETALON meus choos Onloz 


WR-49A (RF Signal Generator) 0.50* 
WR-49B (RF Signal Generator) 1.00* 
WR-61B (Color-Bar Generator) 1.00* 


WR-64A (Color-Bar/Dot/ 
Crosshatch Generator) 1.00* 


WR-67A (Test-Oscillator)...... 0.25* 
WR-69A (TV-FM Sweep 

Ceneracor) >) Peis 1 G0* 
WR-70A (RF-IF-VF Marker 

OG eh cuak.. Sho tes 0 ST5* 
WR-86A (UHF Sweep 

ERETADOT SAA, Somes: 0.50* 


WR-99A (Marker Calibrator) .. 1.00* 
WV-37B (Radio Battery Tester) 0.25* 


WY-38A (Volt-Ohm- 
Milliammeter)....... 


WV-65A (VoltOhmystt)....... 


+Trade Mark Reg. U.S. Pat. Off. 


available for all RCA test instruments. 
Booklets for the following popular in- 
struments are available at the prices in- 
dicated. Prices for booklets on other in- 
struments are available on request. 


WV-74A (High-Sensitivity 


FN ECL AVAIL) eye 0275* 
WV-75A (VoltOhmystt)....... 0.25* 
WV-77A (VoltOhmystt)....... pay 
WV-77B (VoltOhmystt)....... 0.25* 
WV-77E (VoltOhmystt)....... 1.00* 


WV-84C (Ultra-Sensitive 
DC Microammeter).. 0.75* 


WV-87B (Master VoltOhmystt) 0.75* 


WV-95A (VoltOhmystt)....... 0.25* 
WV-97A (VoltOhmystt)....... 0.50* 
WV-98A (VoltOhmystt)....... 1.00* 


WV-98B (Senior VoltOhmystt) 1.00* 
WV-98C (Senior VoltOhmystt) 0.50* 
195-A (VoltOhmystt)....... Rae 


WT-100A (Electron-Tube 
MicroMho Meter, Ser. 
No.1001 and over) .. 2.00% 


WT-100A (Tube Chart 1CE 


==) Gch) ne 8 Tee we, 3 .00* 
WT-110A (Automatic Electron- 

ube Lester)... sn. 1.00% 
WT-110A (1CE-174 Card 

Puncioatay os... 0525" 
WT-110A (1CE-234 Card 

PuneteDatay. +. o84-. 1.00* 


WT-110A (Supplement 2 to 
1CE-234 Card 
Punch Data) pokes 0.50* 


*Prices shown apply in U.S.A. and are subject to change without notice. 


“Optional List Price. 
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Reading List 


The publications listed represent both elementary and advanced treatments of 
power and rectifier tube theory, applications, and circuit design. The list, obviously, 
is not inclusive, but additional references are given in the publications listed. 


ARRL Antenna Book. American Radio Relay League. 

BENEDICT, R. R. Industrial Electronics. Prentice-Hall, Inc. 

CHUTE, G. M. Electronics in Indusiry. McGraw-Hill Book Co., Inc. 

DAVIS AND WEED. Indusirial Electronic Engineering. Prentice-Hall, Inc. 
Dong, R. B. Television Principles. McGraw-Hill Book Co., Inc. 

EvgERITT, W. L. Communication Engineering. McGraw-Hill Book Co., Inc. 
Fink, D. G. Engineering Electronics. McGraw-Hill Book Co., Ine. 

GRAY, T. 8S. Applied Electronics. John Wiley & Sons, Inc. 

KLOEFFLER, R. G. Industrial Electronics and Control. John Wiley & Sons, Inc. 
KOLLER, L. R. Physics of Electron Tubes. McGraw-Hill Book Co., Inc. 


MARKUS AND ZELUFF. Electronics for Communication Engineers. McGraw-Hill Book 
Co., Ine. 


MARKUS AND ZELUFF. Handbook of Industrial Electronic Circuits. McGraw-Hill 
Book Co., Ine. 


PENDER, DELMAR, AND McILWAIN. Handbook for Electrical Engineering—Com- 
munications and Electronics. John Wiley & Sons, Ine. 


PREISMAN, A. Graphical Constructions for Vacuum Tube Circuits. McGraw-Hill 
Book Co., Ine. 


PRINCIPLES OF ELECTRICAL ENGINEERING SERIES. Applied Electronics. John Wiley 
& Sons, Inc. 


RADIATION LABORATORY SERIES. Vol. 18—Vacuwm-Tube Amplifiers; Vol. 19— 
Wave-forms. McGraw-Hill Book Co., Ine. 


RADIO RESEARCH LABORATORY, HARVARD UNIVERSITY. Very-H igh-Frequency Tech- 
niques. McGraw-Hill Book Co., Ine. 


Reicu, H. J. Theory and Applications of Electron Tubes. McGraw-Hill Book Co., 
Ine. 


RICHTER, WALTHER. Fundamentals of Industrial Electronic Circuits. McGraw-Hill 
Book Go., Inc. 


Single Sideband for the Radio Amateur. American Radio Relay League. 
SPANGENBERG, K. R. Vacuum Tubes. McGraw-Hill Book Co., Ine. 
TERMAN, F. E. Electronic and Radio Engineering. McGraw-Hill Book Co., Ine. 
TERMAN, F. E. Radio Engineers Handbook. McGraw-Hill Book Co., Ine. 
TERMAN AND PETTIT. Electronic Measurements. McGraw-Hill Book Co., Ine. 
The Radio Amateurs Handbook. American Radio Relay League. 
The Radio Handbook. Editors & Engineers, Ltd. 
FEDERAL COMMUNICATIONS COMMISSION 

Part 12: Rules Governing Amateur Radio Service. 


Part 18: Rules and Regulations Relating to I ndusirial, Scientific, 
and Medical Service. ; 
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Key to Base and Envelope Connection Diagrams 


Diagrams show terminals viewed from base or filament end of tube 


Orientation Symbol 
Other Than Key 


Small Pin 


Flexible Envelope 


Rigid Envelope 


Terminal Terminal 
Large Pin Envelope 
Key 
e Gas-Type Tube Ge Grid IS _ Internal Shield 
BC Base Sleeve H Heater K Cathode 


CP Center Pin 
F Filament 
Fm Filament Tap 


NC No Connection 
P Plate or Anode 
S Shell 


Subscripts for multi-unit types: B, beam unit; D, diode unit; P, pentode unit; 
T, triode unit, TR, tetrode unit. 


Hm Heater Tap 
IC Internal Connec- 
tion— Do not use 


In addition to the tube types described in this manual, the 
ELECTRON TUBE DIVISION OF RADIO CORPORATION OF AMERICA of- 
fers a comprehensive line of high-power and super-power tubes for 
transmitting and industrial applications. Other available lines of 
RCA electron devices include: 


TELEVISION CAMERA TUBES 
Vidicons, Image Orthicons, 
and Monoscopes 


PHOTOCELLS 
Photoconductive and 
Photojunction Types 


MICROWAVE TUBES 
Magnetrons, Traveling-W ave 
Tubes, Pencil Tubes 


CATHODE-RAY TUBES 
Special-Purpose Kinescopes, 
Storage-Tubes, and Oscillograph Types 


THYRATRONS AND IGNITRONS 


PHOTOTUBES 
Single-Unit, Twin-Unit, 
and Multiplier Types 


SEMICONDUCTOR DEVICES 
Germanium and Silicon Tran- 
sistors, Silicon Rectifiers, Diodes 


RECEIVING TUBES 
Voltage and Power Amplifiers, Con- 
verters, Oscillators, Mixers, Rectifiers, 
and Diode Detectors 


SPECIAL TYPES 
Vacuum-Gauge Tubes, 
Image Converters 


PICTURE TUBES 
Black-and-White and Color 


For sales information, 
write to Sales 


For technical information, 
write to Commercial Engineering 


RADIO CORPORATION OF AMERICA 


ELECTRON TUBE DIVISION 


HARRISON, N. J. 
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